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Phe Baitor is always giad to receive for examination illustrated 

Pi bject® of timely interest If the photographs are 

shorp, the articles short, and the facts authentic, the contributions 

“ receive special attention Accepted articles will be paid for 
Bt reg ‘ t rate 


CONCRETE AND CUPIDITY. 


The recent fatal collapse of the Bridgman Building 
Philadelphia, which took place while it was yet 

der construction, sounds another warning as to the 

uu veril attaching to careless construction of 
ered concrete buildings, and the growing neces 
for the ver trictest supervision of such worl 

ev I the engineer developed a more useful 
@terial of construction than when he devised that 
ingenious and thoroughly scientific combination known 
is armored reinforced concrete. On the other hand 
never cid he open up to the eyes of the unscrupulous 


bullder such prospects of unlawfull) 


ind sho@u 


but quickly aequired gain. Intelligently designed, care 
fully compounded, and put together with due deliber 
ation and proper time allowances for setting and bond 
ing armored concrete is one of the cheapest and 
most reliable forms of building construction the wot 

nas ever known But whenever the design is in 
trusted to incompetent hands, and the construction 
done by contractors whose sole concern is to rush 
the work and secure early payments for the same, 
armored concrete is one of the most perilous materials 
that could be imagined Already the ignorance and 
cupidity which are rampant have succeeded in putting 
armored concrete under a heavy cloud of distru 


from which !t will take many a long year to recover 


if the publ is not to lose entire confidence ome 
peedy reform or drastic preventive legislation must 
be quickly introduced The design of reinforced con 
crete, at least in the case of the more important 

ictures, should be restricted to engineers and archi 
é who ar familiar with this branch of the arts 
Which should be safeguarded by laws drawn up for it 
special protection 


>-+o- > —___ 
AMBROSE CHANNEL NOW GNE-HALF COMPLETED. 
When the new Lusitania reache 
lightship, she will be able to enter New 
York harbor through a channel 1,000 feet in width, 40 


feet deep, and 7 miles in length, cut through the outer 


i 


Cunard liner 


Sandy Hoo 


bar, and extending from deep-sea soundings to the Nar 
rows This waterway represents the first half of the 
great Ambrose 
excavatin with a view to improving the entrance to 


channel, which the government is 


New York harbor if the forecast of the army engin 
eers be orrect, in about four years from the present 
time this great work will be fully completed, and 


it will be possible for the whole of the maritime 


traffic to and from the port of New York to steam 
directiy to the Narrows through a channel 2,000 feet 
in width, which will afford a uniform depth, even at 


low water, of 40 feet. The fulltoad draft of the largest 


ships afloa the Lusitania and Mauretania,” is 
37% feet, and as they will rarely, if ever, draw this 
much, it is reasonable to suppose that the Ambrose 
channel will be ample for the needs of navigation, at 





least for the coming two decades 
Outside of engineering circles the magnitude of this 
When 


as commenced on the contract in 1901, there was a 


underteking is but little appreciated work 
minimium depth of 16 feet of water along the route of 
the channel. Since that time the suction dredges have 


emoved 26,900,000 cubic yards of sand, gravel, and 


mud, whose total weight is about 40,000,000 tons. The 
work which ha ost to date about $2,500,000, will 
have cost by the time it is completed fully $4,000,000 


two large dredges now engaged on the work cost 
$406,000 each, and the government proposes to build 


For the 


equal, if not greater, capacity. 


two mere 
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nresent, the 1 U.0-foot channel will be restricted to the 


use of ships drawing 29 feet and over, this arrange 
ment being necessary in order to limit the number 
of vessels using the new waterway while the dredges 
are completing the unfinished half of the channel 
—_—__~» +9 +.— 

SMOKELESS POWDER AND AMMUNITION ROOMS. 

The many fatal ccidents which have occurred dur- 
ing the past few months on naval vessels, chief among 
which was the disastrous explosion on the French 
battleship “Jena,” have been traceable, directly or in 


directly, to smokeless powde: in many cases the 
accidents have been due to deterioration of the powder, 
and in all cases they have resulted from the greater 
risks which attend either the storage of the powder 
or its manipulation from the handling room to the 
breech, or even, as in the case of our own “Georgia” 
disaster, from the action of the gases after the gun 


has been fired While the wonderful increase in the 


accuracy, range, and striking energy of modern naval 
ordnance has been due to the high ballistic quali 
ties of smokeles powder, the new propellant has 
brought with it a whole series of risks, which were 


little dreamed of in the days of black powder and 
the muzzle-loading smoothbore. These risks commence 
as soon as the powder is stowed in the ammunition 
holds; for not only are modern powders more sensitive 
to heat than those which they displaced, but the con 
ditions which tend to raise the temperature in the am 
munition rooms have multiplied very materially in the 
modern warship. The sensitiveness to temperature and 
the tendency to chemical decomposition, both elements 
of danger, are difficult to remedy; since, as far as our 
present knowledge goes, they are inherent qualities of 
the high explosives, or combinations of high explos 
ives, which give to modern smokeless powder its won- 
derful qualities. On the other hand, the risk from over 
heating of the ammunition rooms is entirely remova 
ble; and the French naval) authorities, stimulated by 
the “Jena” disaster, are giving particular attention to 
this question. It is realized that arrangements for cool 
ing which are entirely satisfactory for holds intended 
for carrying perishable provisions, are quite inadequate 
for ammunition storage The holds of provision ships 
are not opened during the whole trip; but ammunition 
holds have to be constantly opened, in accordance with 
the requirements of a naval cruise. Consequently, 
s not sufficient, and the 


yy ventilation 


imple cooling 


best modern practice recognizes the necessity for 


refrigerating the air before it i forced into the hold 


The French have installed on several French and 
Russian ships refrigerating plants, in which a refrig 
erating liquid is pumped between metallic surfaces, 
on the outer sides of which air is caused to circulate 
by means of fans With these machines it has been 
found possible to maintain the ammunition holds at a 
constant temperature 

The problem of the powder is more difficult, since it 
is not solvable by any mere mechanical system. We 
have not been so much troubled with chemical decom- 
position as have some of the European nations, and 
this for the reason that, many years ago, we adopted, 
in the navy, an all-nitro-cellulose powder, and, in the 
army, a powder containing only twenty-five per cent 
of nitro-glycerine. Because of its great energy in pro 
portion to its bulk, European manufacturers have used 
nitro-glycerine in large proportions, the earlier Eng 
lish cordite being composed of about sixty per cent 
of this explosive; but they have naturally experi 
enced much difficulty in producing powders that would 
emain stable for any reasonable length of time. Of 
late years they have been coming more to the pro 
portions adopted in this country, the present modified 
cordite having only about thirty-five per cent of nitro 
glycerine in its composition However, even in this 
country we are experiencing trouble with variation of 
powder pressure, and this, of course, produces irregu 
larity in the velocity, and therefore in the accuracy of 
the gun. There is still a demand for a powder that will 
combine with high ballistic qualities absolute stability 
pressure in the powder 


in storage and unvarying 


chamber 





ROUTE OF CATSKILL AQUEDUCT CHANGED. 

As one result of the present extensive surveys, it 
is probable that an important change will be made in 
the route of the Catskill aqueduct on that section 
which extends from the Ashokan reservoir to the 
easterly shore of the Hudson River. The new route 
will leave the reservoir at a point near the site of the 
Olive Bridge dam and further toward the western end 
of the reservoir. It will extend in a southerly direc- 
tion, several miles to the westward of the original 
location, intercepting the Hudson River just above 
Storm King Mountain. The first location was laid 
down under the pressure of the necessity of making 
a speedy choice of some route, in order to comply with 
legislation which required the Board of Water Sup- 
ply to file plans with the State Water Supply Commis- 
sion and secure its approval, before proceeding with the 
preliminary work. Subsequent surveys have devel- 
oped the fact that there is no suitable ro¢ék for a deep- 
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level tunnel beneath the Hudson River at the proposed 
crossing. Borings which have been made at various 
points up and down the river, point to the probability 
of obtaining unfissured rock in the neighborhood of the 
Storm King Mountain. Shafts are now being sunk on 
each side of the river to a depth of about 600 feet be- 
low the water surface, and 400 feet below the level at 
which the aqueduct tunnel reaches the river face of the 
When the shafts ha* <hed the desired 
tunnels will be driven across 
from shaft to shaft—a distance of 2,000 feet—to de- 


mountain 


depth, horizontal test 


termine whether the rock is of sufficient solidity and 
freedom from fissure, to withstanu the enormous 
water pressure of 33 tons to the square foot, which 
would be exerted against the walls of the tunnel at 
this depth. If the test tunnel shows the rock to be 
unsuitable, it is likely that the water will be conveyed 
in steel pipes or some other form of conduit, laid 
either upon or at a slight depth below the river bed, 
at a crossing located a short distance north of the 
point where the test tunnels are now being driven. A 
river-bed crossing, however, would be longer than the 
tunnel and liable to injuries, accidental or malicious, 
from which the deep tunnel would be protected. 
—_ >+ o> _ 

GROWTH OF OUR EXPORTS OF MANUFACTURES 

Over three-quarters of a billion dollars of manufac- 
tures passed out of the ports of the United States in 
the fiscal year which has just ended; and of this 
enormous total $740,000,000 was sent to’foreign coun- 
tries A gratifying feature of this trade is the fact 
that two-thirds of it was shipped in finished form, 
ready for consumption, and one-third of it in par- 
tially manufactured form for furtk vr use in manufac- 
turing Exports of finished manufactures show an 
inerease of about $20,000,000 over last year, and an 
increase of $267,000,000 over the year 1897; while 
manufactures for further use in manufacturing show 
an increase of $34,000,000 over last year, with an in- 
crease of $162,000,000 during the past decade. The 
distribution of this $740,000,000 of manufactures sent 
abread last year is instructive. One hundred and 
eighty-one millions represented tne value of iron and 
eteel manufactures, an increase of $20,000,000 over 
last year, and of this total amount about 85 per cent 
was shipped in finished form ready for consumption. 
Exports of manufactures of copper represented $89,- 
000,000, of which $85,000,000 went to Europe The 
next largest item was that of manufactures of wood, 
whose value'amounted to $80,000,000, of which 465, 
000,000 worth was shipped in a partially manufactured 
form. Next in value was the exports of mineral oils, 
to the value of $78,000,000, one-half of which went to 
Europe, one-fifth to Asia, the balance being widely 
distributed Of leather and its manufactured pro- 
ducts we exported $45,000,000 worth, of which con- 
more than one-half went to Europe. Of 
cotton exported $32,000,000 worth; and 
agricultural implements represented a value of $ 
Summing up on a basis of distribution, we 


iderably 


goods we 





‘OO 000 
$350,000,000 worth went to Europe; $200, 
$100,000,000 to Asia and 
Oceania: America; $15,000,000 


to Africa; and the remaining balance of $40,000,000 


find that 
000,000 to North America; 
$75,000,000 to South 


to non-contiguous territories. 
— —>+- > oa Ee 
A PRIZE FOR THE EXTRACTION OF FLAX. 

The New Zealand government as offered a prize 
of $25,000 for an economical process for the extrac- 
tion of flax from the native plant, either by chemical 
or mechanical agency. This plant, which is culti- 
vated in many climates similar to that of New Zea- 
land for its beautiful flower, is entirely distinct from 
the ordinary plant from which flax is procured. The 
leaves, which are from one to three inches in width at 


their broadest part and from two to six feet in length, 
are of a fibrous nature. and it is from these and not 
the stalk that the flax is obtained. Bleaching this 
fiber, however, is a difficult process, owing to the 
large amount of viscous, resinous, and gummy sub- 
stances therewith, and which cannot 
easily be removed. Consequently, the resultant fiber 
is only used for the coarser materials, such as sail 


impregnated 


cloth, where a pure whiteness is not particularly re 
quired The process generally adopted for the ex- 
traction of the fiber from the leaves is maceration, 
but the most efficient and satisfactory, though essen- 
tially primitive and slow, is the method practised 
since time immemorial by the natives. By a deft 
movement of their thumb nails they remove the thin 
outer skin from the leaf, and then comb out the 
fibers with small combs, no macerating process of any 
description being resorted to. The product thus ob- 
tained is of excellent quality, possessing a silky lus 
ter and of great strength and durability, and 1s 
mostly employed for the manufacture of rope, twine, 
and mats. 

The plant grows very luxuriantly and prolifically, 
and will thrive in the poorest soils, being found very 
extensively in a wild state all over the country. When 
cultivated, three harvests of leaves can be procured 
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every year from each plant, and about twelve tons 
of leaves can be cut from each acre of cultivation. 
It is stated, however, that if more scientific methods 
of cultivation were practised, the yield per plant per 
acre could easily be doubled. There are already over 
hundred mills in operation devoted to the treat- 
flax, the exports from the country aver- 
$4,000,000 per annum; and although the 
tronge °pd, more durable than that usu- 
demand for certain 


foul 
ment of this 
aging ovel 
product | 
ally employed, and is in great 
‘ once the degumming 
satisfactorily surmounted, permitting the flax to be 
bleached readily and easily, it will constitute a for- 
midable rival to the European and Asiatic fiber, more 
especially in view of the fact that it is consider- 
ably cheaper and stronger than the latter varieties. 
The government anticipates that by the announce- 
ment of the above award greater attention will be at- 
tracted to the problem, and a cheap and efficient pro- 
cess for production evolved. 


classes of goods, problem is 


— +O ____——_- 
A COLLEGE OF INVENTION. 
BY GEORGE FREDERICK STRATTON, 

Generally speaking, inventors do not make a busi- 
ness of inventing, but very frequently chance upon 
ideas which are entirely unconnected with their usual 
seize and develop into 

What the mental pro- 
cesses are that so frequently turn men from the mat- 


occupations, and which they 
more or less practical results. 


ters with which they come daily face to face, impel 
ling them to consider entirely foreign problems, is hard- 
Fulton, of steamboat fame, was a por 
Morse, the inventor of the telegraph 


ly explainable 
trait painter; 
system, was an artist; Whitney, of the cotton gin, was 
a law student; Arkwright, who invented the spinning 
jenny, was a barber. Of the group who developed the 
steam engine, Watt was a mathematical instrument 
Newcomen a blacksmith, and Smeaton a civil 
engineer. The list showing similar incongruities could 
be extended until it embraced a very great majority 


maker, 


of all the inventors to whom patents have been granted. 
But a change has come in the methods by which pat- 
entable ideas are taken up and developed. Inventing 
has grown into a systematized business in which hun- 
dreds of men are now actively and steadily engaged 
a very large proportion of them under salary from the 
corporations. 


great industrial 


Highly-trained scientists are rarely inventors. They 
are rather investigators and discoverers, going deeply 
into causes and effects; searching for new elements 
and elemental forces, and determining witn mathemat- 
ical accuracy the scope and extent of such forces. Long 
before Stephenson the theories of steam—of heat, com- 
bustion, and condensation—were ably discussed and 
philosophically explained, but it remained for the 
mine laborer to put those theories to practical appli 
cation in the locomotive. 

It must by no means be inferred that the work of 
eminent scientists and philosophers is lightly thought 
of. To their great discoveries is due the opportunity 
of the inventor who follows them, and who, taking 
advantage of the things they have discovered, devises 
the means of applying them to practical uses. In 
short, the great intellects trained to analytical deduc- 
tion and mathematical exactness concern themselves 
with theories, principles, research and conditions, leav 
ing the practical results by means of mechanicai de- 
vices to men less gifted in the qualities they possess, 
but usually far mort greatly endowed with ingenuity 
and commercial enterprise. 

It is the latter class of men for whom industrial 
managers are eagerly looking, and although inventors 
are always plentiful, as shown by the records of the 
Patent Office, they seem to be but seldom available for 
salaried positions. A firm engaged in the manufac 
ture of textile machinery, and desirous of securing two 
or three men of mechanical ingenuity, searched the 
patent preceding year, from which 
twenty inventors were selected. The list was not con- 
fined: to improvers of appliances for manufacturing 
wool and silk, but included those whose patents showed 
unusual ingenuity in the invention of intricately deli- 
cate mechanical devices in any line of industry. Al 
though out of the entire number only one had pushed 
his invention to a commercial success, from the others 
The rest 


records of the 


the firm succeeded in engaging but one man. 
were in occupations which they could not be induced 
to leave. Some were in the professions; the others 
were small business men, clerks, or mechanics. It 
was found that although most of them would have 
been very willing to accept a salary, they were by no 
means confident of continued ability. Each had in- 
vented some remarkably ingenious article, sometimes 
Several, but the idea of engaging in inventing as a 
permanent occupation—of feeling compelled to focus 
their ability or genius upon some one definite problem 
——was so new that it was staggering. 

The manager of a great company, which has on its 
engineering staff nearly one hundred men who might 
be termed inventors, was recently asked: “Where do 
you obtain such men?” He replied: “It is not easy 
to answer. The chief men—the engineers—usually 
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come from the colleges. as do also some of the assist- 
ants, But the bulk, upon whom we depend for all the 
little improvements and changes which are constantly 
required, come from all over. Some are mechanics: 
there is a doctor, a tailor, a conductor, and an agent. 
Most of these were secured when they came with in- 
ventions of their own, made when following regular 
occupations. Usually they turn « well. But we 
can’t always hold them long, and there is trouble to re- 
place them. I wish there was a training school for 
inventors!” 

And why not? 

In every other line of endeavor there are organized 
methods of education and training. For art, literature, 
law, medicine, and religion we have the great univer- 
sities and colleges. For technical professions we have 
technical schools. We have manual training schools 
and apprentice systems for mechanics. But nowhere 
is there provision for training, guiding, and develop- 
ing the very peculiar line of genius known as inven- 
tion. 

To many it may appear that educational opportu- 
nity for such men is already afforded by the institu- 
tions above noted; but all of them fall far short of 
the actual requirements for the best and most lucid 
development of practical inventive ability. Whatever 
the future holds for the business of inventing, it is 
to the past we must now look for guidance in deter- 
mining the men to be helped and the methods of help- 
ing them. And that past shows, undeniably, that the 
most notable and ingenious inventors have not been 
men to whom abstruse and mathematical studies are 
familiar 

If we eliminate the universities and technical col 
leges from consideration as the best training fields for 
inventive natures, there remain the manual training 
schools and apprentice systems. And again what do 
we find? That the inventors of the past and the in- 
ventors of to-day have very seldom given their inven- 
tive attention to matters actually connected with their 
regular trade or occupation 

Many peculiarities are found continually in the study 
of inventors and inventions, and if they show anything, 
they show indisputably that the inventor is a free 
lance. The selective system of study or training in 
colleges, technical schools, and trades is not for the 
true inventor. "Given a young man who has shown un- 
doubted mechanical ingenuity, and keeping the past 
in mind, his training, commencing after his graduation 
from grammar school, should consist of the largest 
scope and opportunity for observing what has been 
done by others, rather than confinement to routine 
study. Mechanical drawing he should learn, but only suf- 
ficient to enable him to put his own ideas clearly upon 
paper and to read other drawings. If he is to become 
a professional inventor, he will not want to waste his 
time competing with skilled draftsmen. Models and 
drawings, and lectures thereupon, of every known de- 
scription of mechanical movements should be provided, 
and every opportunity given for long and secluded 
study of the same. The drilling on this branch could 
not be too comprehensive or thorough. The calculation 
of the strength of beams and trusses, ef the friction of 
the flow of liquids in pipes, would be wasted time 
They are problems for the man of fixed theories and 
mathematical exactness—not for the imaginative in 
ventor A comprehensive study of patent laws and 
their application, and a familiarity with the method 
of searching for conflicting inventions, would be highly 
desirable. Lectures should be given upon the com- 
mercial view of inventing, so that the young man may 
gain some insight into the methods of estimating the 
values of the problems he may be tempted to fix his 
mind upon. These lectures should also bear upon the 
formation and practice of stock companies and the 
adjustment and payment of royalties. The great pur 
pose should be to impress upon the student the wisdom 
of always putting his efforts upon things which will 
pay; for in mechanical appliances it is really only 
those things which pay that are of real benefit. Easy 
access to manufactories of the greatest possible di- 
versity would be one of the most essential require- 
ments. Such practical demonstrations of machines 
and tools should be considered a part of the college 
course, and be made one of the greatest sources of in. 
formation. 

Ample time and opportunity should be afforded for 
comprehensive study of trade magazines in every line 
of industry, for it is here more than in any other liter- 
ature that the requirements of industry are revealed. 
Specializing of study would seem, in the light of the 
past, to be wasted time. You may keep a man’s at- 
tention centered for months or even years on steam- 

engine construction, and if he is a true inventor he is 
likely, at any moment, to switch off to a labor-saving 
device in the shoe-making industry. His education 
and training should be confined to whatever will en- 
able him to see and appreciate clearly difficulties in 
any existing apparatus in any line of manufacture, 
and should give him the confidence and patience to 
tackle that difficulty and eliminate it. Mechanical 
deftness is not an absolute necessity, although every 
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opportunity should be afforded to qualify men in the 
use of tools and the making of ther own models 

But above all, the greatest utility of a college of 
invention would be in its repression of the feverish 
impulse most inventors have to solve each and every 
problem presenting itself, merely for the sake of solv 
ing it; and in its guidance toward commervial success, 

e-Oe-e 
SCIENCE NOTES, 

Mr. C. W. Whymper has just brought to notice a 
curious point with regard to the position of the ea: 
in the woodcock. The snipe, it may be remembered, 
are remarkable for the fact that the external ear is 
placed under, instead of behind, the eye, as in other 
birds; but in the woodcock it is placed in fron! of 
the eye, and more so on one side of the head than 
on the other. This asymmetry, furthermore 
to the shape of the aperture, which is slightiy dit 


extends 


ferent on the two sides of the head. 

A method of preserving meat has been brought out 
in France by H. De Lapparent which seems io have 
met with considerable success. It can be also applied 
on a small scale for household purposes, The prin 
ciple consists in exposing the meat to sulphurous acid 
fumes. By burning a small amount of sulphur in a 
receptacle containing the meat hung up in place, it 
can be preserved for several days, even in summes 
There is no taste left from the sulphur fumes and 
there seems to be no danger to health. Such a method 
can be used also on a large scale for preserving meat 
for army use, as it is quite simple and easy to apply in 
practice. From experiments made on a large scale li 
appears that the meat fumigated with sulphur did net 
contain more than 22 grammes (340 grains) of sui 
phurous acid gas per 100 kilogrammes (220 pounds) 
of meat, which is on the order of ten thousandthe 
The meat should be fumigated as soon as possible after 
killing and preferably on parts which have no cut 
bones. Lean meat is found to keep best. To preserve 
it for several months, meat can be inclosed in vessels 
full of carbonic acid gas it has the appearance of 
fresh meat and its taste is not changed after cooking 
In England, Mr method 
which consists in immersing the meat in a solution 


Lascelles Scott proposed a 


of bisulphite of lime 

The possibilities of certain grasses being utilized for 
the purpose of fertilizing, and thereby reclaiming for 
cultivation, waste stretches such as sand dunes, has 
been strikingly demonstrated upon King Island, which 
is situated between the coasts of Tasmania and the 
Australian mainland. This island has always been 


an arid waste of sand and other non-arable soil 
Some few years ago however a vessel was wrecked 
off the island, and when broken up under the force 
of the waves a number of the sailors’ mattresses, 


which were stuffed with the yellow-flowered ciover, a 


kind of grass, were washed ashore, A certain quar 
tity of seed was contained among the stuffing, and in 
due course these took root, and owing to their pro 
lific growth, in the space of a few years covered the 
sandy with rich 
established fact that 
peculiar 


stretches verdure. It is a long 
legumineu 


fertilizing 


clover and other 


plants have the capacity of 
waste soil, owing principally to the action of bacteria, 
thereby enabling the plants to draw nitrogen directly 
from the atmosphere. In the case of King Island 
owing to the properties of this yellow-flowered clover 
what was previously a waste stretch of sand is now 


one of the richest grazing districts in the Australian 


continent The growth of the plant completely 
changes the character and color of the soil from a 
dirty white to a rich dark brown or black loamy 
nature 
+ 0+ 
THE CURRENT SUPPLEMENT 
From time to time during the past two or tl 

years there have been references to Maguay fiber ia 


the public press, and now small! quantities are finding 
a market in this country Charles Richards Dodge, 
in the current SurprLemMent, No, 1650, presents a care- 
ful résumé of his investigation of the varieties of the 
Maguay fibers, and accompanies his text with many 
interesting illustrations. A torpedo guided by aerial 
electrical waves is described. Augustus B 
gives an account of a wireless telegraph apparatus for 
There are but few problems in 


Tripp 


lecture 
the design of ships, as in most branches of engineer- 


purposes 


ing. that can be exactly or completely solved, in the 
word, and those are of 
problema 


full scientific meaning of the 
a secondary These 
are considered by Francis Elgar in an excellent paper 
entitled “Unsolved Problems in the Design and Pro- 
pulsion of Ships.” Lieut. Schackleton’s expedition te 
the Antarctic is described and his equipment fllus- 
trated. “The Seed, a Chapter in Evolution,” is the 
title of a paper by Prof. F. W. Oliver which may be 
considered a trustworthy review of recent knowledge 
The paper is concluded from the last Surriemenr 
James Asher presents some rough and ready methods 
of estimating heights and distances. Clocks, Ancient 
and Modern, are described by W. 8S. Eichelberger. 


character important 
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A SCIENTIFIC STUDY OF THE RACEHORSE, AND ITS 
USE IN MOUNTING THE SKELETON OF SYSONBY 


Scientific American 


four times larger than the normal size. Sysonby was 
buried in a plot in the training quarters at Sheeps 
later, during which interval 
Mr. Keene was undecided as to the final disposition 
concluded to present the skeleton 
Museum, together 


head Bay One month 
of the remains, he 
for permanent mounting in the 
with the fund named for carrying out this purpose. 
Mr. Chubb and his assistants disinterred the body. 


Decomposition had left a few traces on the skull; 
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thirty specimens, ranging from the young two-day co}t 
to the thirty-nine-year-old veteran. The first photo- 
graph, showing a glimpse of the experimental Stage 
and the manner of mounting Sysonby, is here seen in 
one of the accompanying illustrations. 

The most novel features used to obtain study ma- 
terial for the mounting are the series of remarkable 
overhead instantaneous photos now being made by 
Mr. Chubb Ordinary side views have been taken 

before by Muybridge and 
others, but up to the present 











no top views have ever been 
This serial photog- 
raphy is necessary in order 
to obtain pictures of the 
spinal column of the horse 
when moving at full speed, 
All previous investigators, 
such as Muybridge and 
others, did not work along 
this line. There are no pie- 
tures which show this spe- 
cialized and unknown phase 
of the _ fast horse. By 
special courtesy of Prof. Os- 
born and Mr. Chubb, the 
afforded special 
facilities for witnessing and 
obtaining photographs 
showing the striking and 
daring manner in which 
Mr. Chubb, suspended fifty 
feet or more in the air, in a 
narrow seat, is 
obtaining wonderful 
snap-shots of a trotting horse 
below. One of these, the first 
overhead photograph to be 
published, showing the lat- 
eral movement of the spinal 
column running horse, 


secured. 


writer was 


some 


rope-sling 
some 





of a 





Svsonby is the name of one of the greatest race 
horses His ekeleton i t mounted in running 
position in the American Museum of Natural History 
fo further that purpose, a series of new and very 
remarkable intaneous photographs will be used in 
furnt tant and accurate details for the final 
mount of th great runner. Mr. James R. Keen 
hi né presented the 
skeletoi is well as the um 
of $2.0 for the purpose of 
t url for exhibition 
Aside from hil long list of 

ol ‘ amounting 
Oo $900 000 one of the 

un ver won by a 

uC the United 

onl is of scien 

ifle interest because his 

» typif more than 

ar ri he irf champion, the 
t t and speediest type 

tf Americal horoughbred 

hor 

Prof Her oy Osborn 
Curator ¢ he Paleontolog 
ical Department of the Mu 
seu ti most brilliant 
historian and explorer of the 
horse in America is direct 
ing the scheme of presenta 
tion, and Mr. 8. H. Chubb, 

well-known expert on the 
vuseum stall has been 
entrusted enti with the 
dificult ! intricate task of 
mountil s onby's skel 

I | Chubb is recog 
n I i the highest au 
thori in thi articular line 
of work Prof Osborn has 
decided to mount Sysonby 


in the most original and 


reaiistic manner, just as the 
animai was winning one of his principal races, some 
thing never attempted before 

Syson s death, at the early age of four years 
Oc’ red at the Sheepshead Bay track on June 17 
1906, after an illness of three months, due to a mys 
teriou and baffling malady diagnosed as septic 
poisoning The combined skill of four veterinarians 
a physician, and a skin specialist composed the medical 
staff which fought hard to save the life of their 
noted turf patient An autopsy showed that the heart 
and lungs were of usual proportions. The liver fur 


nished the greatest surprise, since it was three or 


The Bones Will Be Temporarily Tied to Cords and Counterweizhted. 
Cords the Bones Can Be Moved Until the Correct Position is Obtained. Sue 


perfect condition. By 
soaking the bones in water at a temperature of be- 


otherwise the bones were in 


tween 90 deg. and 100 deg. for two weeks, and after- 
immersion of benzine for two months, 
sunlight, all the 


bones 


ward in an 


and by a subsequent exposure to 


removed, leaving the 


The one hundred and fifty 


flesh and grease were 
polished and snowy white. 
or more bones are preserved, tabulated, and incased 
bureau-like Chubb’s 
To aid in carrying on his research work, 
laboratory an extensive and 
representing over 


in a series of drawers in Mr 


laboratory 
Mr. Chubb has in his 
collection, at 


varied study present 

















The Runaing Position in Which the Skeleton Will Be Mounted, 





amt 
tai 























By Manipulating the 


is here reproduced. The 
horse used is an ex-racer of 
furnished 

by a nearby riding academy. 
In order to follow the movement of the spine, so that 
it will be perfectly visible on a photographic plate, a 
white line is painted along the vertebral column; 
three other spots are painted on the hip and flank, 
designed to outline the various movements of the 
pelvis and hip-joints. After these preliminaries, Mr. 
Chubb climbs into his rope-sling seat, and is hoisted 
up fifty feet or The lens of the instrument is 
pointed downward, mirrors being employed to reflect 
the image in a vertical plane, so that the operator 
keeps the ground glass before his eye exactly as if 
he were taking a picture in the usual way. In order 


proportions, 


more. 





a & oH 


Fag: 














The White Mark Along the Spine Affords a Clue to 
the Change in the Vertebral Column’s Position. 











The Horse is Photographed from a 
Height of Fifty Feet. 





A SCIENTIFIC STUDY OF THE RACEHORSE, AND ITS USE IN MOUNTING THE SKELETON OF SYSONBY. 


The Spine ts Pumiod W ite aud Awe W ite Marks are Piaced on the Hips, 
in Order that the Movements of the Spine May Be Photographed. 
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to relieve the strain from the operator and allow 
free control of the hands, the weight of the box is 
held by two cords attached to an overhead pulley. 
The horse and sulky are driven directly beneath, and 
a sharp focus is obtained on the top of the back. 
Then comes the actual taking of the picture. The 
driver sends his steed at full breakneck speed along 
the roadway, and at the crucial moment, when the 
animal appears on the reflected mirror of the camera 
above, the shutter is sprung. The camera used for 
this high speed is a 4-5 Graflex fitted with a Goertz- 
Celor lens and 
focal plane shut- 
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THE NEW UNITED STATES SCOUT CRUISER 
“SALEM.” 

The launch on July 27 at the yards of the Fore 
River Company, Quincy, Mass., of the scout cruiser 
“Salem”. marks the introduction into the U. 8S. navy 
of a new type of warship. Her estimated speed, 24 
knots, is greater than that of any other cruiser of the 
navy, and is exceeded only by that of the torpedo boats 
and destroyers; and while it is a knot less than that 
of the English scouts now building, the difference in 
speed is more than compensated for by the ability to 
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under all conditions of weather. On account of the 
high freeboard it has been possible to provide com 
modious quarters for the officers and crew, well above 
the waterline. A forecastle has been provided above 
the main deck, for about one-quarter of the length, 
and deck houses have been arranged abaft the fore 
castle. 

Ample subdivision has been made to insure the ves- 
sel keeping afloat with no resulting serious change of 
trim or loss of stability if several of the compartments 
are pierced. In planning the structural details ihe 

greatest care has 
been exercised to 





ter. The expos- 
ure is one-thou- 
sandth of a 
second. 

In life Sysonby 
stood 15 hands 3 
inches high 
(that is, 5 feet 3 
inches). The 
length of t he 
mounted skeleton 
will be a little 
over 8 feet. One 
of the accompany- 
ing photographs 
shows the work- 
ing process and 
scheme of mount- 
ing. After the 
present. series of 
overhead photos 
have been studied 
to advantage, the 
white mark along 
the back afford- 
ing a clue to the 
approximate 
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provide a huil 
which shall com 
bine with light 
ness the strength 
and stiffness nec 
essary to Buc 
cessfully with 
stand the severe 
shocks which the 
vessel may ie 
called upon to 
undergo, and par- 
ticular attention 
has heen paid to 
the longitudinal 
strength of the 
vessel and to the 
strength of the 
watertight bulk- 
heads, that they 
may oe able to 
withstand the 
pressure due to 
the flooding of 
any compartment 


and thus avoid 





endangering the 





change in _ posi- 


vessel as a whol 


tion of the spine Length, 420 feet. Beam, 46 feet 8 inches, Draft, (mean) 16 feet 914 inches, Displacement: (normal) 3,750 tons ; (full load) 4,640 tons, Horse power, The bul} is 
16,000. Speed, (at trial displacement of 3,750 tons) 24 knots. Coal, (maximum) 1,250 tons, Gums: Two 5-inch; six3inch, Torpedoes, two 21-inch, bullt of steel 
t ee 


of a moving horse, 
and after consult- 
ing a large num- 
ber of the best sideview pictures taken of Sysonby in 
life on the race-track, a characteristic pose will be 
determined upon. The various bones will be tempo- 
rarily tied to a series of strings with weights at- 
tached, which can be raised or lowered. By manipu- 
lating the cords, all the parts can be moved and 
changed until the final and correct attitude is reached. 
The approximate running position in which the 
skeleton will be finished is outlined in the accom- 
panying drawing by Mr. Ignaz Matausch, of the Mu- 
seum, which drawing however is subject to modifica- 
tion. It will probably take six months or a year, 
owing to the extensive and painstaking amount of 
experimental research and labor, before the skeleton 
is ready for exhibition. When that times comes, it 
will be a masterpiece from a technical standpoint, 
illustrating the realistic and up-to-date mounting of 
the skeleton, as well as fittingly perpetuating the 
memory of one of the swiftest thoroughbreds ever 
produced in America. It may be suggested that a 
chronophotographice camera, mounted on a trolley di- 
rectly over the moVing horse and arranged to travel 
with him, would more adequately answer Mr. Chubb’s 
purpose. in this 


The Fastest Ship in the United States Navy. 


maintain the high speed in all conditions of weather, 
by a coal capacity more than double that of the Eng- 
lish scouts, and consequently a greatly increased 
radius of action. 

The leading characteristics of the “Salem” are as 
follows: Length between perpendiculars, 420 feet; 
length over all, 423 feet 2 inches; breadth, molded, 
46 feet 8 inches; draft, fully loaded, 19 feet 11%4 inches; 
depth amidship, molded, 36 feet 51-16 inches; dis- 
placement, fully loaded, 4,640 tons; displacement on 
trial, 3,750 tons; draft on trial, 16 feet 914 inches; 
total coal capacity, 1,250 tons; coal on trial, 475 tons; 
maximum speed, average of 4 hours’ run, 24 knots; 
steaming radius at 10 knots per hour, about 6,250 
knots; steaming radius at full speed, about 1,875 knots; 
maximum brake horse-power, main turbine engines es- 
timated, 16,000; indicated horse-power, auxiliaries, 400. 

The freeboard of the vessel is greater than that of 
any other vessel in the navy, being, at the normal 
draft, 19 feet 8% inches amidships, 34 feet at the 
stem, and 21 feet 6 inches at the stern. The high 
freeboard insures good sea-going qualities, gives great 
range of stability, and provides a safe and dry vessel 


throughout; two 

longitudinal bulk- 
heads are worked continuously throughout the engine 
and boiler spaces, one on each side, extending from 
the bottom of the vessel to the main deck, and in- 
clined slightly inboard at the top, 
any break in the continuity of the strength of the 
vessel, the upper and lower strakes of these bulk- 
heads extend well beyond the limits of the machinery 
spaces, forming large brackets graduaNy tapered off 
Between these longitudinal bulkheads, and extending 
throughout the boiler and engine room, an inner bot- 
tom is worked, so that' the vessel is well protected 
from injury in case of grounding. 

There are five decks, designed as forecastle, main 
berth, orlop and platform, respectively, the main and 
berth decks being continuous from stem to stern 
Nickel steel protection of 80 pounds per square foot is 
worked on the shell plating for the length of the 
machinery space including the dynamo room, extend 
ing from about 3 feet 4 inches below the waterline to 
about 9 feet 6 inches above, abreast the engine and 
dynamo rooms, and 6 feet 6 inches above, abreast the 
boiler rooms, At the forward end of the machinery 
space and the after end of the dynamo room, partial 

athwartship bulk 
heads of 496 


In order to avoid 





manner about 
forty pictures pounds nickel 
could be steel are fitted, 


taken 
every second, and 
the entire series 
would record the 
minutest change 
in the spine’s po- 
sition for each 
fleeting mo- 
ment. The lim- 
ited means at Mr. 
Chubb’s disposal 
Probably prevent 
him from carry- 
ing out this plan. 


=>+ore 


Covering for 
Steam Pipes, ete. 
—225 parts water, 
20 parts potter's 
clay, 39 parts fos- 
sil meal, 7 parts 
horse or cow hair, 
3.5 parts linseed 
oil, 3.5 parts sift- 
ed rye flour, 2.5 
parts beet sugar 


Molasses (ulti- 




















of the same denih 
as the adjoining 
side protection 
Nickel-steel pro 
fection is fitted 
in wake of the 
steering engine. 
The battery 
consists of two 
S-Inch and six 3- 
inch rapid-fire 
guns and two 21. 
inch submerged 
torpedo tubes, 
Two submerged 
torpedo tubes of 
the side-loading 
type with ali 


necessary acces- 
sories, iaclhuding 


air compressors 
and accumulators, 
are installed in 
the torpedo room 
forward, one on 
each side Four 





torpedoes will be 














mately, if desired, 


also 3.5 parts flax- 
seed meal). 


On the Ways. 





After the Launch. Note the Great Freeboard 


A NEW TYPE.—THE UNITED STATES 24-KNOT SCOUT CRUISER “SALEM.” 


carried for each 
The Lofty Bow. tube 
The riagazines 
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i" » so arranged that about half the total sup 


of ammunition will be carried at each end of the 


vessel, and four ammunition hoists driven by con 
stant-speed electric motor ill deliver ammunition to 
he gup Battle order and range indicators willl be 
fitted in accordance with the usual naval practice 
The engin ire Curtis 1 ne turbines, 120 inches 
dian ‘ eversible located in separate com 
pt Ta ike horse-power of 16,000, 
in j yoard turni propellers when going 
pI throttle valve is 250 
pound nd maximul evolutions at full power about 
j I The necessa iuxiliaries and acces 
sories will be provided in accordance with the prac 
et f the Bureau of Steam Engineering 
are elve watertube boilers of the Fore River 
i iced it hre watertight compart 
ment witl total grate urface of 693 square feet 
heatir face of 37,080 square feet. The 
working pr ure is 275 pounds per square inch. The 
aming pacity will be such that all the steam 
machiner an be run at full power with an average 
pre tl fire om of inches of water 
i) é fou mokepipes, each 75 feet 
} } ‘ } Ase 
rhe arrang ent of the quarters provides accom 
lation é ommanding officer, twelve wardroom 
office: five warrant officers, and 340 men rhe quar 
ter for he officers are located in the after portion 
of wu ve 1, with the isual staterooms, messrooms 
et a « oma n the naval service The amid 
and ward portions of the vessel are given up 


re h the usual lavatories, dispensary, sick 


ba ete Quarters for the chief petty officers are pro 
vided on the orlop deck forward. For our illustrations 
wl ular we are indebted to Mr. Francis T 
Bow! President of the Fore River Company, and 
Chief Constructor of the United States Navy 
>-*-+ 

Silk from Spiders, 
Hecause of the external resemblance between silk 
and sapide web it seemed likely that both consis 
milar material As, however, most spiders’ webs 
re entangled with insects, dust, and other foreign 
objects, it has so far been impossible to collect a suf 
ficient quantity pure enough for chemical analysis 
At the recent French Colonial Exhibition held at Mar 
ellles there was exhibited an interesting silk-like pro 
di which was derived from a big spider living in 
\! ind which will possibly be manufactured 
in the near future as a substitute for ordinar ii} 


In fact, a French Jesuit father, M. Camboué, has in 


tallied at Tananarivo a testing plant, in which the 


| reared in order to be artificially deprived 
of their webs Bach spider will yield 150 to 600 me 
ters of silk thread at a time, and will die after being 
emmtied five » six times in a month These webs are 
of a very enutifui orange-vellow hue 


Prof. E. Fischer, of Berlin, recently ucceeded in 


obtaining a sufficient amount of this substance to carry 
out a thor hi scientific analysis, the results o 

ich are given in a paper read before the Berlin 
Academy of Sciences 

rhe main component of ordinary ilk, viz.. a sub 
tance called silk fibroin, is a protein which is re 
warkable for the simple amino-acids that it contains 
Spider iik was found to be of a quite similar com 
position, but for the absence of any component solu 
ble in water (glue) and the presence of glutamino 

d ite beautiful orange color is another distinc 
tive feature 

Because of th remarkable affinity between the two 
substance he external resemblance cannot be con 
idered fortuitou tjoth substances are known to be 


produced from the liquid secretion of glands, which 
sur from the animal's body immediately coagu 


lates, acquiring a surprising mechanical strength. This 


| to mind the coagulation of blood It is 
true to say that the spinnerets giving off the spider's 
eh. f I iorphological point ef view, are mark 
ediy different from the glands of the silk worm, which 
supply the materia! for the silk thread, and which are 
considered by zoologist is modified salivary glands 
The chemical similarity of secretions from organs so 
dissimilar will be found the more remarkable 


->-oe-> 
Simple Silvering Process by Dipping. 
Roselein has invented a process of silvering with 


out the use of the electric current, and which is spe- 
clally applicable to small articles of brass or copper, 
buttens, screw hooks, ete. The bath is composed 
liter ~ water, 0.906 kilogramme potassium 

é ide, and smmes of silver nitrate. Although 
ihe cyanide and the nitrate can be dissolved together 
in wat it is better to dissolve them separately and 
mix the selutions. Both should be used hot; the best 
teniperature eing 50 deg. to 60 deg. C. (122 deg. to 
140 deg. F The articles to be plated, after having 
beep cleaned, ar placed in baskets or attached to 
wires, and hung in the bath. The silver is deposited 
aimost immediatel Tf the surfa the articles to 


be plated is polished, that coating will also be pol 
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ished; while on matt articles the coating will be matt. 
The solution is not to be strengthened from time to 
time, but used up; and when no more silver is depos- 
ited, the bath is to be thrown away. Adding new sil- 
ver does not improve the work; on the contrary. This 
is probably because there is a gradual addition of cop- 
per or brass, from articles to be plated, to the bath 


>> 


A HOME-MADE AIR THERMOMETER, 


BY BAKER BROWNELL, 





Among the various instruments which have been 
devised for the measurement of temperature, the air 
thermometer has the distinction of being the first 
form of any value. it was invented probably by Gali- 
leo about the year 1593, and was used to a consider- 
able extent by physicians; but its readings were de 
ceptive, for at that time the influence of atmospheric 
pressure was unknown Galile&® invented the alcohol 
thermometer eighteen years later, and this more accu- 
rate and at the same time more simple instrument 
almost entirely superseded the older form 

In some ways, however, the air thermometer is more 
efficient than either the mercury or alcohol ther 
mometer. Since it is based on the principle of ex- 
pansion of a gas, the air thermometer is very sensi 
tive, and offers a Jarge register for a small change in 
temperature The reason for this greater suscepti 
bility to heat is evident from the following data. The 
coefficient of expansion of air is 0.003665. or approxi- 
mately 1-273 of the volume; the coefficient of mercury 
is 0.0001815, or 1-5510. Thus, a cubic centimeter of air, 
upon the application of one degree Centigrade of heat, 
will expand about twenty times as much as an equal 
volume of mercury Besides this, a greater quantity 
of air than mercury can be conveniently utilized for 
expanding 

A simple air thermometer can easily be made. The 
materials needed are a thin, hollow sphere or bulb of 
glass, about two inches in diameter, having as an out 
let a glass stem from eight to twelve inches long, of 
about one-eighth inch inside diameter A bottle of 
considerable weight, about three inches in diameter 
and from three to five inches high, is necessary (Any 
ordinary rather smal] bottle will do.) This should be 
half filled with eosin solution or otherwise colored 
water. A cork stop- 
per for the bottle, 
having a _ hole 
through it large 
enough to admit the 
glass stem The 
stem must now be 
partially filled with 
the eosin solution 
This can be done by 
warming the sphere 
with the hand, and 
holding the end of 
the stem under the 
surface of the liquid 
Some of the expand 
ed air is expelied, 
and when the hand 
is removed from the 
bulb, the eosin solu 
tion rises gradually 
in the tube to fill the 
vacant sphere caused 


by the contraction of 





the cooling air If 


A HOME-MADE AIR 
THERMOMETER. 


temperature changes 
not far from the 
normal are to be 
registered, the eosin should stand finally at somewhat 
over half way up the tube. It is rather difficult to 
reach a satisfactory result sometimes, and several 
trials may be necessary. They are easily repeated, of 
course, for the liquid already in the tube can be 
driven out by warming the bulb again. 

Two grooves, running lengthwise, should be cut into 
the sides of the stopper to provide for free communi- 
cation between the air in the bottle and the outside 
atmosphere. It is essential that the bottle should not 
be corked air-tight, since this condition would cause 
a counter pressure of the air in the bottle whenever 
the air in the bulb is expanded, When the cork stop- 
per has been put in, and the stem of the glass sphere 
inserted so that the end of the tube is under the sur- 
face of the liquid, the air thermometer is complete 
A seale of degrees marked on cardboard may be put 
back of the tube, or the gradations may be scratched 
on the glass itself, but the readings will be inaccu- 
rate, for they will vary with every barometric varia 
tion, since the air pressure on the liquid in the bottle 
fluctuates. In only a much medified and rather com 
plex form can the air thermometer be relied upon for 
exact measurement. 

The delicacy in action of the air thermometer makes 
it very useful in detecting sudden local changes in tem- 
perature. Interesting experiments can be performed 
with it: for instance, if a piece of filter paper satu- 
rated with ether is placed on the bulb, the eosin 
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quickly rises because of the heat absorbed in evapo- 
ration. Because of its inconsistencies in readings, 
however, it is wrongly named as a definite measurer 
of temperature, for it is really only a thermoscope. 





A German Military Airship. 


During the course of the last few morths decisive 
alterations have been made in the scope and service 
of the German Aeronautical Battalion, the merely 
tactical exercises so far carried out on ordinary free 
balloons being supplemented by experiments on steer- 
able airships. At the same time the barracks pro- 
vided for this battalion in the neighborhood of 
Tegel have been enlarged, and a special corps of engi- 
neers organized to design and build a really prac. 
ticable motor-driven airship for military purposes. 

The new airship, according to a recent notice in the 
Berliner Tageblatt, is designed on similar plans to 
the Parseval airship, and after having been con- 
structed and tested in perfect secrecy, has performed 
with satisfactory results a first four hours’ trial run, 
The airship would navigate at a height of 1,500 me. 
ters (nearly a mile) with a speed of 45 to 50 kilome- 
ters per hour, showing remarkable stability. It is 
of spindle shape, and is kept horizontal on the escape 
of gas by two ballonets arranged behind one another, 
and into which atmospheric air or gas is pumped. 

The platform affords accommodation for six per- 
sons, and can be armed with guns. Equilibrium is 
maintained by weights running along bars, which 
readily compensate any readjustment in weight due 
to movement or the consumption of ammunition. The 
experience gained in connection with both the Zep- 
pelin and Parseval airships thus seems to have been 
utilized to the best advantage. 

Dynamos for supplying current to the propellors 
have been provided, and this airship promises to be 
a reliable factor for military operations, if its mo- 
bility proves to be as perfect as the first trials indi- 
cate, 

ee 


From the Alps to the North Sea in an Airship. 


Owing to the special attention which is now being 
paid to the airship problem on both sides of the ocean, 
and the recent successful trial trips of French aero- 
nauts, it will be of interest to give some details of a 
scheme worked out by Count Zeppelin, the well-known 
German airship constructor 

Zeppelin intends shortly to start on a flight from 
Friedrichshafen, on the Lake of Constance, to Em- 
den, on the North Sea, and back on the same way, 
thus twice crossing the whole of Germany. 

According to reports in the German daily press, 
this scheme will be quite practicable from the theor- 
etical point of view, Zeppelin’s airship being large 
enough to store the material required for operation. 
The distance to be covered on its way would be about 
1,600 kilometers (1,000 miles); and supposing the bal- 
loon to traverse 60 kilometers (3714 miles) per hour, 
the whole flight would be completed within 27 hovrs, 
When allowing, for the sake of safety, for a journey 
of forty-eight hours, the flight would still be possible, 
the amount of benzine carried by the balloon being 
sufficient for fifty hours. 

As regards the practical part of the problem, the 
maximum journey so far recorded by Zeppelin’s air- 
ship lasted two hours, while even Lebaudy so far has 
not completed any flights lasting more than three 
hours. Some difficulty would be experienced in re 
charging the balloon if this proved necessary. The 
direction of the wind would likewise be an important 
factor to be reckoned with, and even if the wind on 
starting were specially favorable, it would be the 
less favorable on the return journey. Finally, there 
has not so far been a flight withcut incidents, and 
these on such a long flight would obviously be the 
more frequent 

Another factor to be considered is, that the enor- 
mous consumption of benzine, as entailed by such ex- 
tensive flights, would be equivalent to an au.wmatic 
throwing of ballast, the airship rising ever higher. 
In order to counteract this, Zeppelin would have to let 
out gas; and this again would have to be compen- 
sated for by throwing out ballast. The resulting al- 
ternative rising and falling of the balloon would 
doubtless put the motor to a severe test. Whether 
the aeronaut will be able to counteract this phenom- 
enon by dynamical means, keeping his airship at the 
required height, will have to be ascertained by prac- 
tice. 

Another interesting scheme has been enunciated by 
Major von Parseval. This aeronaut intends gradually 
to extend the range of his airship by circular tours of 
ever-increasing extension, and to begin by a flight 
round Berlin. This flight will involve a. distance of 
about 60 kilometers (37% miles) to be traversed, 
and as this could be done in one and one-half hours, 
this scheme, while being far more modest than the 
one above described, would have the undoubted, advan: 
tage of being considerably more practicable. 
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Correspondence, 


ignition of Charge in Ordnance and Erosion, 








Editor of the Screntiric AMERICAN: 

‘iv attention is drawn to an article by Henry B. 
Griffe. of Dubuque, Ia., suggesting that to prevent ero- 
sion of the bore in guns, the charge be ignited at base 


To 


of projectile 

This was done in the needle gun, used in the Franco- 
German war by the German soldiers. The recoil was 
so severe that they were speedily condemned. 

The method applied to a 12-inch gun would doubt- 
less dismount the piece. Muskets used in the civil 
war were found to kick in proportion as careless boring 
placed the point of ignition in advance of base of 
charge W. B. WriaMson, 

Ames, Okla 

- + ++ —____ —___ 
Signals for Power Boats, 
To the Editor of the Screntiric AMERICAN: 

I desire to call your attention to several misstate- 
ments in the article published on page 66 of your 
issue of July 27, entitled “Whistle Signals for Power 
Boats.” The statement that if the pilot of any craft, 
when signaled to pass to starboard, deems it inex- 
pedient to do so, he can give two blasts and signify 
his desire to pass to port, is altogether wrong, as can 
readily be seen from Rule III. of Article 181 (Act of 
June 7, 1897), which is as follows, and the second 
paragraph of which should be especially noted 

Rule III If, when steam vessels are approaching 
each other, either vessel fails to understand the course 
or intention of the other, from any cause, the vessel 
so in doubt shall immediately signify the same by 
giving several short and rapid blasts, not less than 
four, of the steam whistle; and if the vessels shal) 
have approached within half a mile of each other, both 
shall be immediately slowed to a speed barely suffi- 
cient for steerage way until the proper signals are 
given, answered and understood, or until the vessels 
shall have passed each other 

“Vessels approaching each other from opposite di- 
rections are forbidden to use what has become tech 


nically known among pilots as ‘cross signals’—that is, 


answering one whistle with two, and answering two 
whistles with one In all cases, under all circum 
stances, a vilot receiving either of the whistle sig 
nals provided in the rules, which for any reason he 
dee ir 1 jus to comply with, instead of ahswering 
it with a er signal, must at once observe the pro- 


visions of this rule 

There are four situations in which two vessels can 
be found when approaching each other. The first of 
these is head-on, so that, in the daytime, the masts 
of the two vessels are practically in line, or that, at 
night, the red and green lights of each boat are visi- 
ble from the bow of the other. In this case the 
vessels must each give one blast of their whistles 
thus signifying their intention of passing to the right 
of each other 

The second situation is where the two boats are to 
the left of each other as they approach. At night 
their green or starboard lights only will be visible 
in this case they will pass at the left after first each 
giving two short blasts 

In the third situation the boats are to the right 
of each other. They will keep to their respective 
courses, and pass to the right after first giving one 
blast of their whistles, 

In the fourth situation the boats are approaching 
at an oblique angle. In this case, the vessel which 
has the other on her own right-hand or starboard side 
must keep out of the way of the other, and must 
slacken her speed or stop and reverse if necessary, 
at the same time indicating her intention by one or 
two blasts of the whistle as the circumstances may 
require. 

These four situations are the chief ones which can 
occur, and if the power-boat users will remember the 
simple rules which govern the control of craft en- 
countering them, there will not be the danger of col 
lision that now frequently occurs. The motor boat- 
men should remember that the main “rule of the 
road” is the same on land or sea, namely, “keep to 
the right’; while when one boat is overtaking an- 
other, it is proper for her to give the other warning 
as to which side she will pass, by blowing one short 
blast when passing on the right, or two short ones 
when passing on the left. The overtaken vessel 
should repeat the signal if there is room for the over- 
taking boat to pass. If there is not room, she should 
zive four or more sharp blasts, which should cause 
the overtaking boat to hold back until such time as 
she receives the signal (one or two short blasts) 


from the vessel ahead, allowing her to pass. 

Motor boatmen should have their attention called 
to the fact that all open power boats under 10 tons 
gross are obliged to carry a single combinaticn light 
showing green and red on the right and left hand 
sides respectively; to have a suitable whistle or 
siren; and to carry a 6-inch bell of good tone and 
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quality for use as a fog bel in bad weather. In fog, 

mist, snow, or heavy rainstorms, a prolonged blast 

of the whistle must be given at intervals of not more 

than a minute, while the boat is under way, and when 

at anchor the bell must be rung rapidly at similar 

intervals for about five seconds. PILor. 
New York, August 10, 1907. 





A New Type of Bullet, 

A noticeable feature at the Bisley rifle meet in 
England this year has been the all-round decided im- 
provement in the scoring. This result is attributable 
to a new type of bullet, with which experiments are 
being conducted, the advantages of which are not 
only an increase in range, but a marked improvement 
in accuracy, due to the fact that it has a flatter 
trajectory, and does not require such allowances for 
wind as are now requisite, since it offers a lesser area 
of resistance. The present service bullet has a flat 
conical head, but in the new missile the head is car 
ried to as fine and thin a point as is possible in 
view of the metal employed in its construction. 

The British experiments in this direction were in 
fluenced by the tests that have been conducted in 
European military circles with the Spitzer projectile, 
which is a light-weight bullet of 150 grains. Military 
experts who have witnessed the trials therewith were 
somewhat dubious of its “effective stopping power,” 
considering its light weight. The well-known British 
ammunition manufacturers, Kynochs Limited, con- 
tinued private investigations upon the lines of the 
Spitzer bullet, and as a result of their numerous 
tests and researches evolved this latest type of pro- 
jectile, which it is anticipated will revolutionize mus- 
ketry as much as did the invention of smokeless 
powder, especially when used in conjunction with the 
service arm of the British army, the Lee-Enfield rifle, 
since therewith a point-blank range up to 800 yards 
is possible. Precisely what this means may be readily 
grasped, since up to this distance no time need be 
lost in adjusting sights, it being only necessary to 
take direct aim and then fire. 

The new bullet is similar in construction and 
weight to that already in use. It is formed of a 
cupro-nickel envelope containing the softer metal, and 
weighs 225 grains The service bullet is similarly 
built up, measures 1.25 inch in length, is of the same 
weight, and has a bluff round head. The latest pro 
jectile is somewhat longer, due-to its being carried 
to a thin and fine point. With the special ammuni 
tion that is used therewith it has, when fired with 
the Lee-Enfield rifle, a muzzle velocity of 2,400 foot 
seconds, which is 400 foot seconds in excess of the 
older type. The results of the trials at Bisley have 
demonstrated the fact that the resistance which it 
offers to the wind is fifty per cent of that of the 
snub-nosed bullet, the wind allowance being as much 
20 deg. less at 1,000 yards, while even at the 
maximum ranges the difference is equally striking. 
The scoring at Bisley with this type of bullet has 
been unparalleled in regard to “highest possibilities 


as 


the contrast being emphasized by comparisons under 
precisely the same conditions with the service bullet; 
and the level of marksmanship has been raised to an 
unprecedented degree, especially at the 1,000 and 1,100 
yards ranges. It is realized that this remarkable 
success has been achieved by the combination of the 
pointed shape with the most suitable weight, a factor 
which has been resolved after a long series of experi- 
mental investigation. 

—_—— + 

The Largest Cave in the West, 

Two gold-prospectors recently discovered in the 
Santa Susanna Mountains, about fifty miles from Los 
Angeles, Cal., the largest and most remarkable cave 
in western America. While looking for indications of 
gold, they found an opening which they entered, The 
opening led to a great cavern, consisting of many 
passages, some of them wide, but most of them nar 
row and lofty. The passages lead into great halls, 
some containing an acre, studded with stalagmites and 
stalactites, in some cases so thickly that it is difficult 
to get through. The walls of one of these halls are 
covered with rude drawings, some almost obliterated, 
but others still clear. The drawings represent inci- 
dents of the chase, showing Indians on foot pursuing 
bear, deer and other animals. One wall-painting shows 
the bear pursuing the hunter. The work is done with 
a soft, red stone much used by the Indians for that 
purpose. 

> +e- > 

A new gem has been discovered by prospectors In 
San Benito County, Cal. It is described as a clear, 
transparent, blue stone with violet tints in the deeper 
colored portion It surpasses the sapphire in bril- 
liancy and rivals it in color, though it is not so hard; 
being about as hard as chrysolite and harder than 
moonstone or opal. Under heat it turns a bright red 
but on cooling resumes its normal color. It has been 
given the name of Benito, from the county in which 
it was found. 
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THE LARGEST LOCOMOTIVE EVER CONSTRUCTED 

There has just been completed at the Schenectady, 
Works of the American Locomotive Company a freight 
lecomotive, which, among many other novel and char 
acteristic features, is distinguished by being consider 
ably the largest and most powerful locomctive eve; 
constructed. We give herewith, in addition to th 
views of the various parts, a photograph of the com 
pleted engine, takén as soon as it had been run 
from the erecting shop. This truly mammoth loconio 
tive is the first of three which are being built by this 
company for the Erie Railroad, 

To understand the conditions which call for the 
production of such a monster piece of mechanism, |i 
is necessary to familiarize ourselves with that pat 
ticular stretch of the Brie Railroad on which the 
work of the new locomotive will be done. The object 
of building a part of the motive power ip such large 
units as this is to be found in certain economic prih 
ciples, by the observance of which it has become pos 
sible to haul freight in the United Statee at a cosi 
per ton very much lower than the rate obtained In 
other countries. 

The three locomotives will be used as helpers on a 
stretch of up-grade, 8 miles in length, which is en 
countered by east-bound trains running from Susau 
hanna to Gulf Summit. The grade is located at 
the west end of the Delaware division, which is 104 
miles in length, and at the east end of the Susque 
hanna division, which is 140 miles long. The amount 
of load which a freight locomotive can haul over a 
given division is determined by the maximum grade 
on that division; that is to say,’ as many carse fire 
coupled up behind an engine as it can, unassisted, 
pull over this grade. The determining maximum grad 
on each of the two above-mentioned divisions tx two 
tenths of one per cent; or two-tenths of a foot in 10% 
feet. At present, the heaviest freight engine of the 
Erie, weighing 184,000 pounds, can hau! a’ train 
weighing 3,400 tons from Cornell, at the west end of 
the Susquehanna division, to Port Jervis, at the east 
end of the Delaware division, provided li is assisted 
over the 8-mile stretch of road above referred to con- 
taining a one and three-tenths per cent grade. Up to 
the present time, these freight trains have been as- 
sisted over the grade by two and sometimes even 
three of the heaviest of the Erie helper engines; er 
if that were not done, it was necessary to cui the 
train in two. This entailed trouble and delay, and 
also involved the use of extra engineers, firemen, etc 
In order to solve the problem, it was suggested by the 
American Locomotive Company to concentrate the 
helping power in one engine of exceptional weight and 
power, thus placing the whole of the auxiliary power 
in the hands of a single crew. 

The construction of an engine of the 
tractive power was rendered possible by making use 
of the Mallet type of articulated compound locomotive, 
in which one huge boiler is mounted upen two sepa- 
rate engines, one high-pressure and the other low- 
pressure, each pair of cylinders being carried upon a 
separate truck and operating its own set of driving 
wheels. The first locomotive of this type to be con 
structed in this country was built by the company for 
the Baltimore and Ohio mountain service; and in the 
few years it has been at work, it has given most 
excellent service, hauling even greater loads than were 
anticipated, and all the parts functioning satisfactorily, 
This was followed by a still larger engine for the 
same class of service, built by the Baldwin Locomo- 
tive Company for the Great Northern Company, The 
third to be built is the huge locomotive which forms 
the subject of the present article. By a study cf the 
accompanying table showing relative weight» and 
dimensions, it will be seen that the Erie locomotive 


necessary 


COMPARISON OF THREE MALLET COMPOUNDS 


Great Fr 


Baltimore and | 
| Nir bern 


Road.... .. | Obio, 


Duilder......2 American Ecco-| 


‘ 


‘ Amevican Loco 
i |. motive Co, Baldwin, =| motive Co 


Total weight. | 94,500 Ib. 355,0001b. | 440,00 Is 

Wt. on drivers 394.500 Ib. 316,000 Ib. 430,000 ib. 

Size cylinders.| 20 & Bi S2in. | 21% ay x®@in. | 254 39 x 2 in 
in. | in, 


Diam, ¢rivers | Et tn 
Tr’ctive effort | | 

(compound) 71,500 Ib. 71,600 Ib. 68.000 Tb, 
Steam j ress’re | 235 Ib. 200 Ib. “15 ib, 
Total whee!) 

Dase.........| ft. 8in. 44 ft. 10 in. 0 {t. Zin 
Driving wheel | 

base, rigid... 10 ft. 10 ft i4 ft, 3 in. 
Total heating | 

surface..... 5,585 eq. ft. 5,658 aq. ft. 5.314 aq. ft 


marks a great advance upon the other two, the tetal 
weight of the engine having gone up from $55,000 
pounds in the Great Northern to 410,000 pounds in the 
Erie locomotive, and the tractive effort from 71,606 
pounds to 98,000 pounds. 

The high-pressure cylinders are 25 inches, the tow- 
pressure 39 inches diameter, and both have a stroke 
of 28 inches. The tractive effort of 98,000 pounds 
will be developed when the engine is working «om 
pound; but an intercepting valve is provided, by which 























The Boiler, 8 Ft. Diam., 35 Ft. Long, Weighs 50 Tons. Has 5,314 Sq. Ft. Heating Surface, 


the engineer can turn live steam into the low- the combustion chamber, the total heating surface would 
pressure cylinders, in which case about 45 be over 6,000 square feet. 
per cent of the boiler pressure will be realized in As will be seen from the illustrations, the locomotye 
them and the tractive effort proportionally in- is carried upon two sets of eight driving wheels each, aij 
creased, rising to a maximum of about 120,000 of the eight in each case being coupled, so that the 
pounds. Under these conditions, it is curious to whole of the weight of 210,000 pounds of the engine js 
note that the locomotive could haul on the level available for adhesion. The boiler is mounted rigidly 
250 loaded freight cars, or, say, 10,000 tons of upon the main or after frame of the locomotive, and its thr 
freight, and that the train would be nearly two weight is borne partly upon this and partly upon the 
miles in length It could pull this load, more- forward radial frame, on the front end of which the low. 
over, at a speed of 8 or 10 miles an hour. If pressure cylinders are mounted. That part of the weight 
such a train were loaded with wheat, it would of the boiler, about 90,000 pounds, which is carried op 
represent the product of twenty-six square miles the forward engines, is supported on a self-adjusting slit 
of wheat land. ing bearing, located between the third and fourth driving 

In a huge locomotive like this, in fact in any loco- wheels, a brass bearing plate being introduced between cyl 
motive, “the” boiler’s “the thing’; and to supply the boiler bearing-casting and a wrought-iron plate cr the 
steam to engines of such great capacity, it became ried on the forward engine frame. There is another slid gre 
necessary to design a locomotive boiler far larger ing support located between the second and third palm — tha 
than any in existence. The outside diameter of of driving wheels, which is provided with a floating bak ma 
the largest ring is 984% inches; the heaviest ring ance device that serves to take some of the load off the cyli 
of the shell being 13/16 inches thick. The tubes, main boiler bearing. The forward engine frame is pir for 
of which there are 404, are 21 feet long and 2% oted at its after end to the forward end of thé main 
inches in diameter The firebox, which is of the frame of the engine. When the locomotive enters a curvé {08 
Wootten type, is 114% inches wide by 126% inches the forward engine is free to swing to right or left, a for 
long. The weight of the boiler itself, empty, is the case may be, the sliding bearing plate and other® sup 
100,000 pounds, and the water alone in the boiler vices allowing it to do this with comparatively litte equ 
weighs over 40,000 pounds. The total heating resistance. As a matter of fact, because of the flexibilif equ 
surface is 5,314 square feet, of which 4,971 is in of the wheel base, the lateral wrenching effects of thi pen 
the tubes and 343 in the firebox, the grate area _ engine upon curves will be less than that of much small and 





being 100 square feet. engines. Moreover, the load being distributed among 

That the heating surface has not increased in * sixteen wheels, the concentrated wheel load of 5125) mo 
proportion to the other elements of this locomo- pounds per wheel is considerably less than that of somé this 
tive, is due to the fact that a 4-foot combustion locomotives of far less total weight. The total weight a pan 
chamber has been introduced which, of course, the engine is 210,000 pounds, ‘and of the engine and tender 
reduces the tube heating surface. Were it not for ,800 pounds. The length over all is 80 feet. moc 
the fact that four feet of the barrel is taken up by The operation of the locomotive is as follows: Steal 





Longth, ® feet, Weight of Engine, 05 wns, Weight of Tender, 814 tons, Boiler, diameter, § feet; length, 36% feet. Weight of Botler, 50 tons, Heating Sarface, 5,314 square feet, Steam P ' 
working compound, 49 tons; working simple (live steam in low-pressure cylinders) 60 tons. Working simple, this engine could baal, at 
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omotive 
ach, all 
hat the 
gine is 
rigidly 
and its 
on the 
he low- 
weight 
ried on 
ng slid 
driving 
between 
ate car 
er slid- 
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ing bal- 
off the 
is piv 
1 main 
& CUrYe 
left, as 
ther de 
y litte 
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smaller 
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51,250 
of some 


jg taken from a dome, placed at the top of the boiler, 
through a throttle, which is so designed as to act as a 
steam Grier, It passes through steam pipes on each side 
of the boiler to two high-pressure cylinders, each of which 

5 inches in diameter, with a stroke of 28 inches. The 
valves are of the piston type operated by a Walschaert 
gear, From the high-pressure cylinders the steam is led 
through a pipe placed centrally between the frames, and 
provided with universal and sliding joints, to a pair of 
low-pressure cylinders 39 inches in diameter by 28-inch 
stroke, located far out beyond the front end of the smoke- 
box, as shown in the accompanying illustration The 
steam distribution is effected by 
rated by a Walschaert 
cylinders the steam 
the stack, It is an interesting fact that in spite of its 
great power the operation of this engine is rendered easier 
This has been 
pneumatic reversing 


means of D-valves ope- 
From the 
through the smokebox to 


low-pressure 


gear 


exhausts 


than that of an ordinary road engine. 


made possible by the addition of 
ylinders to the ordinary reversing gear, with provision 
for positive automatic locking in any desired position. 

The front pair of driving 


front wheels are equalized 


, together on ear le, and cross-equalized in front of the 


ing this system equivalent to a single 
rear engine, on the other hand, is 


forward drivers, mal 
supporting point The 
equalized throughout on without cross- 
qualization. This three-point sus- 
pended engine, which is the ideal condition for flexibility 
and easy action on the track. 


each side only, 
forms a complete 
The excellent record estab- 
lished by the Mallet compound locomotive on the Balti- 
more and Ohio Railway is a guarantee of the success of 
this larger venture; and the American Locomotive Com- 
pany is to be congratulated on having introduced the 
Mallet type into this country, where the conditions of 
modern freight service were calling for engines of excep- 
tional weight and power, 


Leieei, 


Cylinders: High-pressure, % inches diameter, 28 inches stroke. Low-pressure, 39 inches diameter, 28 inches stroke. Weight on Drivers, 25 tons, Diameter of Drivers, 51 inches, 


the Diam. (89 In.) of Low-Press. Cylinders Exceeds That of Many Locomotive Boilers. 











Firing Pottery Ovens with Mond Gas. 

In order to demonstrate the possibilities and 
efficiency of Mond preducer gas as a medium for 
firing pottery ovens, an interesting demonstration 
was carried out at the Royal Victoria Pot- 
tery, Shelton, in the center of the pottery indus- 
try in Britain. The oven in which the test took 
place was filled with “biscuit ware,” and although 
at full heat the temperature of the “hovel” of 
the oven was found to be agreeable, while it was 
perfectly clean and the atmosphere quite pure, 
owing to the entire absence of smoke. In re- 
gard to its application in this particular instance, 
the firm adopting the system have evolved a 
special method, whereby the calorific value of the 
gas is considerably increased, so that sufficient 
heat can be obtained for firing any kind of ware, 
both “biscuit” and “ghost.” This end is accom- 
plisned by a process of regeneration, the gas and 
air being superheated before ignition, with the 
result that a temperature of 1,350 deg. C. can be 
easily secured, while at the same time the quan 
tity of gas admitted within the oven can be sim- 
ply controlled, Gas firing, as a of the 
trials carried out at this pottery, has proved to 
be more economical than the systems generally 
in vogue, both in the cost of the fuel and also in 


result 


regard to the proportion of breakages, wear and 
tear of the ovens, and labor. Irregular “baiting” 
and the imperfect distribution of the heat coinci- 
dent with coal firing are perfectly 
Owing to the success of the experiments at these 
works, the utilization of producer-gas firing is to 
be more extensively adopted throughout the pot- 
tery district, several supply stations for this pur- 
pose now being in course of construction. 


overcome 


+ & train 2 miles long, carrying 10,000 tons of freight, or an amount of wheat representing the harvest from 26 square miles of wheat farms, 


WEIGHT, 286% TONS. MAXIMUM 


TRACTIVE EFFORT, 60 TONS. 


The Enormous Wootten Firebox, Containing 100 Sq. Ft. of Grate Surface. 


Front View Showing Great Size of Low-Pressure 


Tractive Effort, 
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A LOCOMOTIVE DRIVING-WHEEL RECORDING 
DEVICE. 


In view of the large number of railroad wrecks o« 


curring during the past few month upposed to be 
due to defective steel rails, much discussion has been 
given to the qualit ot teel used in the rails and the 
1rocess by which the ure oduced 
Practical) ll the teel rails in use iu this countr 
ire produced by the Bessemer process, the same gen 
t : ction being used, except from time 
tin ! been increased in dimensions and 
weigh » | we with the increased weight of the 
ro 
While it t be admitted that too man rails have 
to be removed du o manufacturers’ defects, at the 
ame time it is hardl reasonable to suppose that all 
f the tr ] lue to broken rails is caused directly 
the ‘ nd it is probable that most of the 
breakage yf good-quality sound rails on straight track 
ire cau loads being placed upon the rails which 
neither the ailroad engineer nor the rail manufac 
i ve xpected the rail to have to carry, as there 
are nun of instances of wrectl having occurred 
on traigi c} of perfectl ood traclh whe 
the rall il ientl found to have been broker 
thou mace f od material. while the balance of the 
oadwa va j the best of condition All explana 
tio h fore advanced still left the cause hrouded 
if m 
A new thought has just been advanced for these 
failures on a straight track, and it was brought to 
light by experiments being conducted to locate the 
cause of uneven locomotive-tire wea! Mr. D. Patter 
on, master mechanic of the Colorado & Southern Rail 
oad Company devised a recording instrument b 
uns of which he was able to transfer to a strip of 
sper tl contour of the tires represented by an ii 
line, which varies from a straight datum line 
i amount that the tire varies from a circle 
he contou line ipproaching the datum line if there 
is a low or flat place in tire, and receding from it if 
there ji r higl place 
The recording instrument is called a tiregraph, and 
the records, tiregrame B examining and comparing 
large number ef the latter, it was learned that in 
nearly ever ise the defects in the tire bore a fixed 
relation to the wrist-pin and counter-weights of the 
driving whee 
This inve tion was then extended to some othe 
roads, and the cenditions found to be the same 
The iliustration shows the device held in position 
ove the face periphery of the locomotive driving 
wheel, having the disk pulley of the paper-windins 
spool in frictional contact with the outside edge of 
the wheel, the motion of which slowly draws the re« 
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to each driving wheel, and the tiregram 


weight 
that if the 
were correct 


ance 
crank-pin and its parts and the 
counter-weight according to the formula 
the tires would not wear evenly, but would wear 


showed 


used, 


most adjacent to the crank-pin and the middle of the 


counter-weight, and the space between the weight and 
the crank-pin would appear as a high place on the tire- 
gram, indicating unequal pressure of the wheel upon 
the rail 

If the counter-weight were moved toward the crank 
side of its former line, the high 


ve reduced on that side, but would be in 


pin to one center 


place would 


creased upon the other. 


One class of engines was found which produced 


practically parallel lines on the tiregrams, and they 


ere balanced by the Davis method of using two coun 
ter-weights to each driving wheel, the weights placed 


legrees apart, and forming with the crank-pin 


center an equilateral triangle 
two diagrams shows a 
The 


of balancing the counter-weights 


The upper of the more even 


movement than the lower one upper diagram 


represents the effect 
the Davis method, which shows a fairly even line 
throughout The 


method of 


lower diagram shows the common 


irranging the counter-weight opposite the 





anaes a | 














THE RECORDING TIREGRAPH. 


crank ind it will be seen that the depression in the 


record line is very marked opposite the crank-pin. The 


counter-weights is shown in the small 


position of the 
circles at the end of each tiregram 


The interesting conclusion that is drawn from this 


tests is that but one class of counter-balances 


series of 


examined showed practically even tire wear, and hence 


pressure on the rail, and that ail the others had 
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A NEW EGYPTIAN IRRIGATION CANAL. 
BY J. B, VAN BRUSSEL. 

A very large irrigation scheme is now in process of 
development in Egypt. The area of land under 
paration for irrigation and cultivation is about 125, 
000 acres; it is bounded on the west by the Nile, and 
to the eastward is the desert. It is almost midway be. 
tween Assouan and Edfu; the soil is dry and parched, 
and is supposed to have received no water for the last 
4,000 years. It is, 


pre- 


3,000 to moreover, saline, and for 


this reason it is necessary to wash the ground for 
from three to four weeks before any crops can be grown 
When first wetted, the ground swells and 

six inches, afterward subsiding from one 
foot to two feet. The east bank of the Nile at Kém- 
Ombo is too high to allow of the land being irrigated 
at flood manner, and in order to 
obtain an adequate supply of water for the continual 


watering of this large tract of land, it 


upon it 


rises about 


time in the usual 


was necessary 


to put down sets of powerful and specially-designed 
pumps. These pumps, which were supplied by Sulzer 


Brothers, lift the water through suction mains 6% feet 
in diameter, and discharge it into riveted steel rising 
mains of the same capacity which in their turn deliver 
A large steel canal 
and delivers the 
culverts, from 


the water into a service reservoir 
from this 
water into distributing earth canals or 


starts service reservoir, 


which it flows on to the land. The lift of the pumps 
is from 16 to 22 yards, and the top of the 


Alexandria. 


resery oi r 
The 


concrete, 


wall is 115 yards above sea level at 
service reservoir was made of reinforced 

The 
being \%4 
6% yards in 


canal is composed of riveted steel, the plates 


inch thick. It is nearly semi-circular in form, 
sides at 
Its total 


diameter, with 20-inch straight 


the top, being therefore nearly 12 feet deep. 
up of seven plates 


connected 


length is near a mile. It is built 


round the circumference, the plates being 


inch snaphead rivets, of which a total 
The circumferential 
9 


T-iron stiffeners, 5 inches by 3 


together by % 


of 650,000 were used seams 


break joint External 
inches by * inch, are riveted on at 2 feet 6 inches cen- 
There 


bolted on to 


is also a top bracing of cross angles, and 
%-inch 


ters 


lat bars 3-inch by 2%-inch by 


curb angles. To allow for expansion and contraction, 


the canal was subdivided into seventeen sections, aver- 


aging nearly 105 vards each. These were connected 
together by masonry basins and packed expansion 


end of each section of canal as it en- 
basin, a stiffening band 40 inches 
riveted on, the external rivet heads being 
This band is made to slide in and 
rail let into the 
means of tarred 
light 
bolts 


joints At the 


tered the masonry 


wide was 


countersunk flush 


out of the basin on short sections of 


masonry The joint is kept tight by 


or tallowed rope packing inclosed between two 


placed back to back with 


The weight of the water flow- 


semi-circular angles 


passing through them 


























ind the disparity of weights corrected In one case 


high speed passenger engine was found to be 230 
ynounds toc igl n the counter-balance, and several 
from 50 pound 1) pounds: this unbalanced weight 

ing carried alo it from to 100 feet per second, 

is expected I mooth! 

The engines tested were of various types—four-cyl 

ke 1nced compounds, tandem compounds, outside 

nected comy nds, simple piston valve and simple 

a alve nd equipped with various systems of 
counter-balance 

The balanced compounds were equipped with two 
counter-weights on each main driving wheel, and the 
wear on tire indicated the location of the weights had 


been aitered, p ably in an endeavor to correct the 


balance 


Moat of the other engine were bal | nder the 


methods, and had one counter-bal 


master niechenk 


of driving-wheel 


compelled to 
bus kled 
wheel centers, both evidently due to the same cause. 


form of 
supplying, when cooled, beer of excellent quality and 
flavor, 


tric locomotive at high speed It further indicates 


that the poor counter-balancing of the driving wheels 


may be responsible for the failure of a large number 


centers, the spokes of which have 


broken out between the crank-pin hub and the rim, and 


which the manufacturers have attempted to strengthen 
by means of wets to connect the spokes to each other 


The above conclusions are only too amply verified 


by the experience of railroad operators, who have been 


kinked and 
driving- 


replace long stretches of 


rails and remove numbers of broken 


+? 


According to a British consular report, a Danish 


civil engineer has succeeded in producing beer in the 


tablets These are dissolved in hot water, 


cording strip of paper over the platform, on which the even 
reeord made by pencils clamped to sliding bars. An unbalanced weights traveling through space at terrific ing through keeps the canal floating on the packing, 
ther rolle ecured to the l.wer end of a sliding bar speed, and at each revolution of the wheel striking and each section can therefore expand or contract ac- 
hears against the face of the driving-wheel and vi powerful and destructive blows upon the rails, the ef cording to temperature. In practice, we understand 
brates tl lateral yoke holding one pencil back and fect of which would depend upon the kind of support that it has been found that the movement is very 
forth, according to the inequalities of the wheel sur the track had where each inaividual blow was deliver- small when the canal is running full. The recess con- 
face fhe upper, Inner edge of the initial sliding bar ed; and that it is probable that many if not all wrecks taining the angles and the rope packing is slightly 
is provided with gear teeth, which mesh with the of high-speed trains on straight tracks where broken tapered, the smaller diameter being outside, so as to 
of a vivoted segmental wheel Oo arranged that rails were subsequently found, were directly traceable prevent the packing from being blown out by the pres 
e small vibratory motion of the initial slide bar will to this condition of the counter-balances, and not to sure of the water For riveting, use was at first made 
magnify the movement of a compressor plant 
of the second sliding bar and steam boiler, to- 
three times greater, and gether with six long- 
also the pencil carried , COUNTERWEIGH? OUN TERWEIGHT A = CRANK PIN stroke pneumatic rivet- 
on this bar to corre \y) RANK PIN —— : - — a a ——*- = = oD ing hammers and four 
spond. Thus two re . Pi. ee ee eT calking hammers. Sev- 
ords are made on on > WANK PIN —__— - ee — = eral Englishmen went 
strip of paper, one of : c—— - a - out to teach the natives 
which show L greater and to supervise their 
movement of the in work. The native riv- 
equalities than the RECORD TIREGRAMS, SHOWING THE EFFECT OF TWO FORMS OF COUNTER-WEIGHTS eters were engaged 
other, and in an oppo chiefly from Cairo and 
site vertical direction These tiregrams developed the material in the rails, It is also probable that where Alexandria. Two to three months were spent to 
that the wear of tires was greatest in the neighbor wrecks have occurred to trains hauled by electric loco- make them efficient with pneumatic tools, but the idea 
hood of the greatest weight in wheel Thus, if the motives without counter-balancing weights in their had finally to be given up, and the work was finished 
crank-pin and its parts were heavier than the counter driving wheels, the initial damage to the rail was by band. The rivets put in by the machines were, on 
welzht. the wear would be greater adjacent to the caused by a preceding train hauled by a steam loco- the whole, better than those put in by hand, but the 
erank-pin, and vi versa Whenever excessive wea! motive, and that the final giving way of the rail only natives could not put in enough rivets per day to 
was recorded the wheels were reweighed and balanced vceurred when called upon to carry the following elec- make the pneumatic plant pay as against hand work, 


and the conclusion was come to that the average na- 
tive strong enough to work the 
machines to full advantage. About 15 per cent of the 
The calking ham- 
used right through the contract, 
The men trainec 
to use them were of the fellaheen class, from villages 
round Kém-Ombo, and on the whole they were found 
to be much better and more reliable than the men from 


was not physically 
machine rivets had to be cut out. 
mers were, however, 
and were found to be very useful. 


Cairo and Alexandria 

The method of leveling the canal was as follows: 
During the plating and riveting of the plates, timber 
cradles were used to keep the bottom level, and props 
to prevent the sides from dropping out of shape. The 
cradles were placed about 30 feet apart. The props 
were piaced under the top curb, and shorter ones were 
fixed under angle cleats bolted to the first longitudinal 
seam from the top. As each section was completed, 
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together with the masonry basin by whieh it was eon- 
nected to the next section, the canal was adjusted.to 
its proper level by means of Haley jacks, which were 
placed along each side of the section, and before the 
jacks were removed earth was banked up on each 
side of the canal. To insure the banks so formed be- 
ing solid, the earth was well watered and rammed 
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were eonstantly being buried and lost. The natives 
did not like night work, and it was difficult to make 
the Arab holders-up work at night underneath the 
canal, on account of the scorpions fn the sand. The 
rising mains are, as already said, 6% feet in diameter 
and were about 500 yards long. The plates were % 
inch thick, and they were riveted together with %-inch 
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The Arabs were fond of drinking the machine oil 
and anointing their bodies with it. They are not in 
telligent, and their eyesight, unlike that of the desert 
Bedouin, is usually very bad. It was not an uncom 
mon sight to see an Arab plater, after several weeks 
training, trying to screw a nut on to a drift instead 
of on a bolt. One of the chief troubles was that the 
different tribes, ete. did 
not get on well together, 





tight against the steel 
wor! The amount of fall 
given to the canal was 


about 2/5 inch per section. 
One great difficulty expe- 
rienced in keeping the steel 
canal level during con- 
struction was due to the 
action of the wind, espe- 
during sandstorms, 
which 


cially 
on the dry sand 
formed the foundation. 
The wind was able to pass 
under the canal through 
the spaces where the sand 
had been removed to allow 
room for riveting the cross 
seams on the bottom plates 
This caused the sand to 


drift, and the wood cradles 








and fought with sticks 
and knives on the small 


est provocation. 


—_———_oo-———_— 
Mining for Brase in San 
Francisco 


From the early ploneet 
days the brass foundry of 
WwW T. Garratt & Os 
stood on Fremont Street, 
When the 


destroyed the 


San Francisco, 
great fire 
region of San 
April af 


second 


business 
Francisco in 

last year, the 
third and fourth 
of the foundry 
stocked with goods made 


stories 


were well 








to sink A 
tion would often sink sev 


105-yard sec 


eral inches, on this ac 


count, during one night Another difficulty was due 
to the unequal expansion of the steel plates, owing to 
the sun’s rays affecting the side of the canal nearest 
to it more than the other side. In some sections the 
ends moved out of center as much as 4 inches, some- 
sometimes the 


moving one way and other. 


Jacks and props were quite useless to prevent this 


times 


movement, It is supposed that the explanation of this 














Aflixing Plates to the Ribs. 


phenomenon is that the sections could not move, when 
expanding, in a straight line, and therefore buckled 
slightly This movement was not arrested entirely 
until the canal was banked up with earth, and had 
the water running through it. The canal was painted 
with two coats of Siderosthen inside and out. This is 
a spirit paint with an asphalt or bitumen base. It is 
applied cold and dries quickly, and it is said to be one 


of the most satisfactory 


Fellaheen at Work on One of the Sections. 


band head rivets. The mains were made four plates 
circumference, the circumferential breaking 
joint. In each main there were two expansion joints 
The mains were, like the canal, painted inside and out 
with two coats of Siderosthen All the riveting on 
these mains was done by hand, and the pneumatic 
plant was only used for calking 

In riveting up the pipes it was found necessary to 


seams 


of brass, which was melt 
ed by the intense heat 
and ran down into the 
basement. Much of the metal was recovered easil 
after the débris of the foundry had been cleared away 
Then shovels and screens were used to recover the 
brass from the soil in the cellar. But a large quan- 
tity of brass still remained in the ground, and the 
manager of the foundry decided to mine for this 
There is a small well under the cellar floor. and an 
electric motor was used to pump the water up to the 

















Work Progressing on the Seventeenth Section of the Canal. 


leave out every sixth plate on the top to aliow of 
sufficient ventilation, so that riveters could work in 
side; these plates were replaced as the work pro 
ceeded. All the inside painting was done at night; 
owing to the temperature, it could not be done during 
the day. In order to protect the Arabs from the sun 
in July and August, three light wooden screens were 
erected at intervals over the top of each pipe. 


top of a sluice provided with riffes. The water was 
then allowed to run back into the well, which, though 
only a small one, proved sufficient for the purpose 
Brass was found in much larger quantity than was 
expected, and the strange mine has proved highly 
profitable. For two months it has yielded large re 
turns The operations have been so successful that 
they will be extended to the adjoining building, where 

the casting wa carried 
on During the half cen 





coatings for this class of 
The total weight of 
1,250 


tons. Seven hundred men 


work 
the steel work was 
were employed, and the 
work was completed in five 
montas, working day and 
night without stopping. 
It was designed to pass 12 
cubic meters of water per 
second at a velocity of 34 
inches per second. An in 
closed camp was made 
close to the site for Eng- 
lishmen; the Arabs being 
housed some in tents and 
some in stone houses call- 
ed esbahs Traveling 


cranes mounted on rails 
running astride the canal 
were used for lifting the 


plates and fixing them in 





tury that the foundry has 
been in existence the 
earthen floor has been 
raised about twelve inches 
by the gradual accumula 
material, chiefly 


brass that was 


tion of 
molten 
spilled in making cast 
ings. The brass will be 
washed out from the 
earth and is expected to 
yield valuable returns 

= oe 

~acking for Steam Con 
ductors.—-Asbestos 40 p. « 
slag wool 20 p. c., wood 
cellulose 20 p. ¢., long fib 
ers of hemp rope 20 p. ¢ 
Ropes are ground to haif 
stuff, above quantities mix 


ed, ground, poured into 











position. The loose sand 
foundations caused much 
trouble, and tools, etc., 


Inspectors at Work? View Aioug tue Interior of the Canal, 


A NEW EGYPTIAN IRRIGATION CANAL, 


plates, saturated with 


water glass and when 


dry cut into rings or slabs, 
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Bolts and the like, holding pin for toggle, Draft equalizer, G. W. Raymond.......... 862,413 | Hook switch, BE. B. Craft ..........++. .. 862,449 
7. H. OC coseecege | Draft evener, P. C. Haubold........ 862,394 os support, E. C. Goldsmith.......... 862,554 
i | Root calks, forming, H. K. Jones | Drafting instrument, F. G. Hall... .862,635, 862.636 orse operated mechanism, CC. E. Wads 
j Of Enterest to Farmers, Bottle capping machine, R. Zastrow »! Draining and irrigating apparatus, I. M. = WOTER co ccc cccceccecsceseescsses¥ewses 
7 te) > , > Rottle closure, F. W. H. Clay R62 307. Newman wenn ee tet@easeteseds orse rake, H. L. Litchfield, et al........ ‘ 
q LOW LIFT PLOW D Hat LoRaAN, Paris Bottle locking attachment, milk, J. T Draw bar mechanism, G. H. Forsyth...... 2. Horseshoe, MOGY -csccceoe. ‘ 
i Station, Ontario, Canada The object of thie; Row ley ; ‘ Drawers, cash boxes, and the like, secret - eas ont, c ¥. Southworth..... 
* te stor . ™ . . — , Bottle, non-refillable, J. Spinelli locking device for, I. Kraft......+++.. 862, 82 ose clamp, M. P. eLaughlin ...... * 
inventor is te previde means adapted t enable Bottle, non-refillable, J. D. Harriss........ Drill machine gear, J. F. Back............ 862,301 | Hose coupling, A. R. Robbine ........... 
the plow to make a short turn; to permit it to Rottle, non-refillable, W. K. Brown 8 Drilling machine, J. S. Barnes............ 862,861 | Hose coupling, K. 0. Mueblberg ......... 
be readily adjusted to regulate the depth of Bottle, non-refillable Burdick & Churchill. 862,707 | Drying apparatus, automatic temperature Hosiery, seamless, J. - Met 
bee , ‘nail : Bottle, non-refillable F. Branch 862,799 regulator for revoluble, H. F. Westphal 862,225| Hot water heater, G. G. Schroeder..... 
cut, to regulate the width of cut of the fur-  Rottle. poison, J Rantord ° .. 862,379 | Dust collecting machine, F. W. Agan..... 862,369 | Humidifier, F. B. Comins ............... 
rew: to enable It to be readily lifted out of | Bottles, jars, and other receptac les, closure Dust suction apparatus, filter for, A. Hydraulic drill and reamer, H. Benner 
4 > - oe 6 
the grownd or placed therein; to enable the for ¥. Boll aes, 402, 908.482 = op. - A ee sod OEOES rdrocarbon burner, T. F ; kK , a 
Rox, J. A. Douglas . ... 862,722 | Dynamo and governor, sparking, A. t - ilydrocarbon burner, T. F. Ke ent éwescune 8,173 
rear furrow wheel to be locked In position or Box cover, service, H. P. Martin 8 | Eee -hatntdobececes cwags * 862,329 | Identification device for business transac- 
2 . 7 ‘ eahy box covering machine, P. 8. Smith.862,290, Dynamos, ‘field regulator » & eeley. 862,272 tions, A. F. Hopkins . ehh amd dedice 
to run at will; and to provide means whereby | poy strapping reel, E. B. Dunn........... Egg case, folding, R. B. L. Crosby........ 862,810| Implement, T. M. Walker wad taiodies 
the wheel and pivotal connection of the plow | Braiding machine, V. Be eesagnes wescbeds Egg tester, W. F. Mikolasek.............. 862,179 | Implement pocket or desk, 
ith \ . . : . . . m ,| Brake, P. X posaiion evecese nee dee Electric cable coupling, lead covered, J. J. Incubator, y. F. Seyfer 
with the main frame may be operated by the ee ee ie eS i } Dossert . ‘ ‘ | .eess $62,618 | Induct on coil unit, C. A. Pfanstiehl. i 
main lever Brickmaking aadinn RK. B. & G. F. | Electric controlling de vice, M. Kallmann... 862.740|Ingot extractor, electric, H. Aiken....... s 
rh HINGE Rupr . 2 Pesce! Laughray eee -+seeesss+ 862,259! Electric controlling system, C. P. Breese... 862,441 | Injection apparatus, rectal, ©. E. want. 
GATE-HINGE,.-—O. Rerrenrr, . RUCHTR,| Brickmaking machine, I. BE, Hiscock....... 862,558 | Electric light cluster, L. Hruska........... 862,397 | Inkstand, EB. T. Darke .. 
and F. ©. Lerrerwa, Decatur, Ind. The pur-| Brooder, ’. Mikolasek... ‘ «« oan 18 Blectric machinery, dynamo, W. L. Waters 862,776| Inkstand, L. C. Ferrell i 
ee of the vention is ¢ Hide details | BTom trimming machine, C. Plunkett 862,754 | Electric machines, voltage regulator for Inkstand, automatic. N. W. Brown .» 862. wt 
pose ue en ’ o provide detans | Rrush, fountain marking and stencil, EB. A. | dynamo, G, 8. Neeley.......... 273, 862,274 | Insect trap, J. A. Dietz - 862,617 
of construction for a gate hinge, especially . A. Garvey e090 venagbeutedqoded 862,630 | Eleetrie motor control system, H. D. James 862,168} Insects, etc., device for preserving, B. 8. 
well adapted as an adjunct for a farm gate Brushes, making, A. T. Church .. 862,134 | Electric motor controlling means, W. , ER i Sangin Anas i saptsinabeoge sn ect 862,270 
*| Bullet and shot, self teieteatiag, B. L. Wil- | Paris dbvbnadvebbenteesces cau éUgeteste 842,192 | Insects from plants, machine for remov- 
and thet will release and permit the lateral ilams 842,778 | Electric motor suspension means, ©. A. a, ws Wy WL apeceress ccense 862,745 
opening movement of such a gate when: the Burglar alarm, B. See. . 862,667 | DEE «o.64.0046 seas sneesedsenee 862,198 | Insole, C. S. Smith ............ ~ 
. Burning lime or other sibstances, J. Reane y, Electric time switch, "Neumann & Regen- Semeeneem, A, A. POMS oc ccsvcccccscccss 
hinge is recked on its support in either direc- Jr néveeegeceenesies 862,657 | RR ere ee 862,344 | Insulator support, W. Steiner ........... z 211 
tion Bust supporter, J. Kellogg . 862,170 , Electric wiring, ‘rosette for, W. F. Ritter.. 862.660} Iron ores, agglomerating Sairereant, w 
Butter cutting machine, R. A. " Simpson. 862,670 | Electrical apparatus, W. H. Thompson.... 862,361 DIET , Stca0 eeenweessnos aves ces 862,666 
Butter shipping and storing box, A. C. Electrical rosette, J. S. Stewart............ 862,520 | Ironing raw starched material, DL, 
. Hummer - 789 | Electrically heated shaft furnace, J. 8 BE. -06406.0060606s500000000se0ecees 
" nitonhole stitching machine, C. A. Dahl. 2 yee a pg e ge 842,146 | Jack, D. A. & C. W. Blake ...,........-. 
Of General Interest. Cabinet, register G. Powers........ 57 | Electrodes, making seamless tubular pockets ‘SE GS Beeeeteierrse messy 
CONSTRUCTION OF BRICK PAVEMENTS, pe a terminal, F. B. Cook ‘ aon t or receptacles for semnge battery, T. Jeweler’s tray, D. Goldsmith ............ 
+ oo pet Cable terminal and system of »rotection, Edison . bbs oobs ongeseb0esonsebsces 962,145 | Key ring, T. F. Pryor, Ir....ccccccccccess 
J. M. Peanins, Memphis, Tenn The aim of 1 Cook . Blectrolytic cell B. A. “Alien . ‘ 783 | Ladder, EPR aye 
this Invention is to provide an especially hard | Calculating device, G. H. Benedict 2.2 | Blectrotherapeutic apparatus, G. Woolley Lamp, denatured alcohol gas coeceaee G. 
Siler for the joints between the bricks whe Caleumeter, A. Englerth 2 4 | Elevating means, H. Bawden, et al...... & > DEED | secdesgecsaéave kine 862,850 
} = *| Calipering machine, E. C. Assman 2 Emergency wheel, G. H. Treadgold......... Lamp fonts, adjustable handle for, G. H. 
laid im street pavements, which filler is hard Camera magazine. 0. H. Weichel.......... iy | Enameting, method of, C. R. Schmidt..... DEE. atkhbe¢enccncebnsbn éowwnae 862 664 
— en ‘ ; te , . oe Camera, monocular, C. G. Stevens 862.254 | Engine controlling apparatus, C. R. Welch 86 Lamp holder, Kerr & Hine .............+- i 
and su th, is applied in a liquid or semi Camera, panoramic, R. H. Trumbull....... Engine peed. regulating device, explosive, Lamp shades, molding for, L. H. Debs. 
liquid state, and will tend to render a pave-| Can heading machine, W. H. H. Stevenson. | | L. Witry : Seeteses . 862,599| Lamps or gas burners, mantle and holder 
dy ment leas noisy than when laid with the usual| ©®" beading machine, automatic, J. J. | Engine A , gas, J. L. MR escnsskanedien 862,677 for inverted, N. Fuchs 862.816 
: | Griffin 862,434 | Engines, air cooling system for explosive, Iatch bolt, P. J. Courtenay 862 612 
fillers, wince the tendency of the proposed filler! Can holding clamp. M. L. Marshall 862.493 | R,. Herman 9s cetessds cedcgosscccss GRRE) Bathe, TE. TRCQWR ccs vecdvcvcucccécccs . 862,497 
4 Is to deaden sound ee Ge. C, Gna ccsceccaseanecoecs 862,710; Engines, mang device for combustion, H. Lathing, machine for pressing woven, H. 
l Can worning uae ame, ‘milk, ‘R. Herr.. 862,251 ™ ; : manson vasa tsetse epee. 862,130 : Se ° pwossyhasdeecetaseses ‘ 2, 806 
Nore Contes « . |} Cans, sealed loc or milk . Stoops . 862.504| Engraving or sinking die machine or, wazy tongs elevator, A. Jefferis 
$ he f “ ' f any of these patents will Candy machine, stick, BE. J. Jenner 862,189 Fe a eae 862,256 | Lever, W. A. Gillentine ........... 
, w furnished by Munn & Co. for ten cents each. | Cane stripping and cutting knife, J. W. Envelope, H. C. Murphy.......0..cccccesss ose. 651 | Lifting device, J. Hartogh ..... 
; Please state the name of the patentee, title of | .. Thompson RAZ, 207 | Estimating machine, BE. P. Holmbe re eévene 2,822} Lock and latch, combined, W. 
nf Sat Aecahiie ged Gate of td any supporting frame, Williams & Lind- Explosive engine, F. W. Bacon EE wvtévasbdaneedae eee sees 
Bi | : i, y ate of this paper. | 842,779 | Explosive engine, G. Cornilleau........... Locker, A. J. ‘Thornley s + 
; : Cuseiae and the like, corrugated fron ridge. Eye-guard, collapsible, H. M. Tileston. Loom, R. H. Sawyer wate wel 
i : es I I ee 862,224 | Eyeglass attachment for caps and hats, Loom for weaving pile Pr 6 
ef NEW BOOKS, ETC. | car, fe "Yr oP ger IEeeeede: 862.573 A. Blackiston vebbvecusdeseebevenihe SA pee owas bed 
sah 5 ; ’ Car brake b W. Thomas kit a" . 862.215 Breezes sg - G. Bausch. Loom head motion, J. J. Shanahan .«.. 862,668 
, t EESRREY'S . ‘ . = | Car controlling system, electric, ©. P. glasses, L. eS Loom reed support for warp drawin a- 
ki RESRREY I FORM ATION Git ny FOR TRANS | Breese a 882.442 | Eyeglasses, G. A. Bader... chines, ae Mathews” eo eeceee c ue 862.474 
; ATLANTIC TRAVELERS Fifth Edition. | Car, convertible. W. W. Wallac «_.). °°": 862.221 | Eyeglasses, lens mounting for, "790 | Lubricator, C. Cometock . ah oacne ae 
: New York: Frank Presbrey Company. | ©#" coupling, Ww ee 862.204 | Eyeglasses, reversible, W. T. .124| Magnetic transmission mechanism, F. Jen- 
1907 Pp 20 Mans i lat | Car coupling, W. 8. Schroeder, reissue..... 12.679 | Fabric and garment, A. J. Cumnock. 613 UNOS inven ands500e 44 erences ae aed 2.400 
S ' be I - Maps anc plates, | Car fender, J. T., Macgregor............... 862,201 | Feed and litter carrier, H. L. Ferris. 460 | Mail bag rack, M. 8S. Field 243 
s Price, 25 cents Car fender, P. J Leahy Saleh whe . 862,828 | Feeding apparatus for boilers, E. Nashoid. 862.271 | Mail chute closure, J. W. Cutler 150 
‘ . : “ Car grain door, box, H. J. Forst.... . 862,628 | Fence, J. L. Mackey op thd eee CbeSy whens 862,262 | Manifolding device, C. L. Converse 610 
mort useft and atftactive little hook, | Car overative mechaniam, dumping, C. A. Fence post, composite, J. Stoneburner. . 862.355 | Manure spreaders, pusher for, D, K. Wil 
ing exactly the Information which travelers |, “lees . 962,247 | Fence post, composite, E. T. Silvius. 862,522 DOM sete cee cesec race cses cece sce 
t ‘iways wish to know regarding | Car provelling means, R. G. Coyner an°_o°7 | Fence weaving machine, wire, L. W. Show- Marrew, process of and Product from treat- 
at ng steamships, | Car seat and berth, sleeping. J. F. Butz. 862.227 CT ea cone ceusene 862.669 ny MM «4 vetadae e6une sees eet ine 
ine hote's, European travel, and a thousand and | ©#" spring support, motor, J Van den Fence wire clamp, 8S. F. Webb : 962,298 Measuring tape holder, R. EB. Nelson...... 
4 e other things which relate to Eur a Bergh - . Ri Fender. See Car fender. Medical instrument. J. S. Collins.......... f 
a i) i suropean | Car switching mechanism, A. Hee Fertilizer distributer, E. N. Camp........ 862.708 | Medicated bougie, L. Sensburg 
Bi trips An ocean voyage opens a new vista | Carboys packing receptacle for, v. "Verliy | Fibrous material. saturating, J. A. Dubbs. 862,454 | Medicine case, R. L. Taylor 
it of delight for the traveler, and a atin ds | Carbureter, S. W. Peregrine....... & Fibrous or elastic material, sheet of, C. Merry-go-round, aquatic, H. 
nF ist ii i an | Carbureter, F H Measinger.......... | WERRPMDRED ness c nee sercevcccccsesesens 862.528; Metal cleaning and protecting ‘material, 
i] nace much more pleasant with the ald of | Catbureter. J. Stubbers - jeg | Film pack, G. L. Holmes ‘ manufacture of a, FOUN ...cceee 
; this interesting little book, which fs s ld Card clothing, means for tacking on, A | Filter press, L. 8. Schoenfeld. 2.2 Micrometer gage, C. R. Shaffer........... 
' 0 Eee tes dey Pr . ] old at 2 Arnold “ | Filter, water, VL. ©, TeAreteGaeh. occ ccccivet 89,156 Mirror, portable folding, J. C. May....... 
lie Herate price It contains colored | Carpenter's combination tool, J. M. Dar Filtering can. U. G. Thomnson............. 8A9.49) | Miter joint fastener, J. V. tienes covede 
{ plates showing the international code of slg row sis ; . 862,139 ' Fire alarm, W. J. Randolph............ .. 882,199 | Monkey wrench, S. V. Rehart ............ 2 
Bai nals, furnels, and house flag | Carpet cleaning device, pneumatic, C. 8 | Fire extinguisher, chemical, A. F. Sar Mop wringer, A. J. Smith, et Gi. cctgnsyr 2.207 
i y ‘ouse flags of transatlantic| Baldwin - ee : 962.405 | I Meena bse és 0cesccds .. 862.889) Mopping machine, J. W. O'Connor ....... 411 
: steamship lines, storm and weather siemaie | Sarpet fastener. P. J. A. Smith............ 862,854 Fire hydrant, CG. ©. Steiner 2) °*! ‘ 82.59% | Motion, clutch for transmitting rotary, W. 
; { ote We strongly reco al *| Carrier, V. Filteau bathnebes om. 148 Fire shield and extinguisher, S. German... 869.152 ce, pu I ere 842,183 
‘ y commen it to our Casting apparatus, I. R. Williams ioe Firearm sight. G. B. Crandall...... 882.717 | Moter regulator, G. H. Whittingham...... 842 226 
inn eaders. Cattle guard, R. Morrill dak & 7 saat | Five firing pin lock for, F. F. Burton 862.529 | Music playing rvevereny anger 
Cement package, A. Thoma Fireproof column, J. J. Tresidder......... 8é2, PS WD sbtancswaes ovecsens +++. 962,429 
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Music sheet mechanism, T. P. Brown 
Musical instruments, automatic play ing at- 
tachment for, T. P. Brown... .862,704, 
Musical meer top mouthpiece "tor wind, 
E Harrisor ecesecceeceeese 
Nut and bolt locking, L, J. B. Boucher. 
Nut, lock, F, P. Vaughan ...s.seeeeeees 
Mot’ lock, W. W. CBFIsty ....cseseee 
Nut lock, Davie .ccccscccvccveseces 
Nut tapping machine, J. M. ‘Ralston 
Oil cake stripping machine, w. 

Oil =preparations, insipid sandalwood, 
Vieth 3 cosveseveeces 
Oiler, W. L igg tt sess eeeabedwebs 
wen i henyle thanclamin, Stolz «& 

Flaeche occ cecdecceeesesebeseseesseces 
Otho nee xyphenyle thanole thy lamin, making, 

Is & Flaecher ...--cccccsecccsvesss 

Oven, bake s, We & Stoeftier ee 
Oven or cooking apparatus, steaming, dg. PF. 

Bruck cere eter reese esse ereeeeseeeees 
Packing, L. H Martell ‘ 
Packing case, W. D. Ballou i 
Packing machine, ©. F Bissinger eevee 
Packing, metallic, R. J. Harper 


Padlock, 


M Ackerman 





‘ail support, milk, Ww. C. Webb 7 

a i 4 W. Allen i 

Paint tool, pne umatic , BE. F. Bulbert..... 

Pan lifter, © Skoog. Pete eee eeeeeeeees 

Paper box machine, I Ww ‘Hi lett ... 

Paper box mac hire, A. W Mitche Se «eacue 

Paper weight and pe n rack, combined, Bier- 
lein & Zeiser .. seccese 

Paving material and manufacture thereof, 
J. A. Dubbs 


Perambuiator, D. R. 


Percussiv 


Photograph 


boun 


Photographic 
Prange 
Photograp yhic 


Collier ° 
e drill, H. P. Taylor..... 
ss machine, J. 





multiplex copying machine, 


printing apparatas, A. “i. 


Mallison 


Picture e 
Picture e 


Pinch dog, E. O 
l'ineapple 


Howell. 


xhibiting machine, A s. 
sxhibitor, A. M. Becker.. 
Olsen ° 
machine, 


cutting Ellsworth & 


Ciar see 
Pipe closure, A, A. Fisk esecccesecess 
Pigs, eutting and threading tool, G. W 
ye 
Pipe hanger, Nelson & Scollard 
Pipe mold, E. L. Adams ......+seeeeceees 
Pipe mold, expanding, C. 8. Burton ....... 
Pipe, round seam expander for making 
sheet metal water, (¢ I Bogart... 
Piston and piston ring, C. A. Smith 
Plastering, fibrous, E. Coombs............ 
Plow, F. Huff 


Pneumati 


Litchfield cccererecccocceecnccesees 842,342 
Pneumatic tube system, B. C. Batcheller.. 862,601 
Pneumatic tube systems, governing mechan- 

ism for, B. C. Batcheller............+.. 862,696 | 
Pocket, watch, A. Ehrentreu ............. 862,321 | 
Polyey¢ cle, J Muller . . 8,650 
Potassium < ompounds from fe ldspar, extrac- 

tion of, A. J. Swayze .... -+++.. 862,676 
Power controlling mechanism, w. R. Me- 

Keen, Jr oa . ee : . 862,186 
Power operated shovel, ¢ M. Weaver.... 862,427 
Power press, H,. H. Hamlett o” . 862,391 
Power shovel, J. Kiesler . 862,486 
Power system, G. Ayres ; ... 862,375 
Pressure apparatus, mean, 8. Reeve .. 862,348 
Printing and analogous mac hine 8, recipro- 

eating bed motion of, B. Cle panaee. 862,300 
Printing finished pails, press for, G. Acke 

mann : ; ; ‘ ; 862,122 
Printing machine, box, J. C. Leary.. .. 862,174 
Printing press, C. G. Harris .. 862,249 
Printing press, R. D. Laws .......... . 862,340 
Printing press ——s and de live ry mechan- 

ism, A. F. Harris .. 862,330 
Printing presses, jogger for platen, w. Ww. 

Britar oe ee os ° 842,801 
Printing presses, ‘produc in 1 printing sur- 

aces for use in, 8S. Carleton...... +... 862,805 
Puller See puller. 
Pump, E. . er os cagie . 862,457 
Pump cylinder for water lifts, L. C. Lewis 862,489 
Pump, exhausier, and blower, etc., rotary, 

F. Lamplough . ‘coneetas 862,404 
Pump, fluid packed, E. J. Feeny.......... 862,456 
Pumping aa pneumatic: L. W. Eg- | 

leston . ‘ ; , icp veseeeese 862,867 
Punch multip » FF 4 M & OD. OUP 

Silvers . pee 862,516 
Putlog support, WwW. E. Mohan 862,498 
Puzzle box, R. H. Howard .... 862,738 
Quilting apparatus, W. H. Bonwell....... 862, 604 
Rack, C Donley . sesccces GGaEO 
Rail chair and joint, combined, H L. , 

Toppin ce me ae . 862,217 
Rail joint, J. B. Baum ana .. 862,862 
Rail joint, interfitting, D. F ‘Ke sliy . 862,171 
Rails to railway ties, means for securing, 

E. Hamilton ° 862,472 
Railway crossing, J. W a ee 862,845 
Railway drawbridges, rail lock for, W. L. 

c P. Smith ° acregeces 
Railway frog, J. E. Lewis ecceese 62, 
Railway, pleasure, A Bragg . 862,607, 862,798 
Railway switch. T. J. Burke 862,803 
Railway terminal for cambered bridges, 

T. Hambay oe 


J 
Railway 
Railway 


c despatch tube apparatus, I. W. 














tie, J Mac Martin 
tie, composite, R, M. 


Chapman. 














; $62,278 
. 862,840) 


862,699 | 
862,318 
862,711 
862,770 


‘ 862,235 


862,347 
{ 
862,264 | 
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FOR FINE, ACCURATE WORK 
Send for Catalogue B, 
SENECA FALLS MPG. CO, 
695 Water Street, 
Seneca Falls, N. Y., U.S.A, 





Engine and Foot Lathes 


MACHINE SHOP 


SUPPLIES. BEST 


WORKMANSHIP. 


| SEBASTIAN LATHE CO., 


OUTFITS, TOOLS AND 
MATERIALS. BEST 
CATALOGUE FREE 
120 Culvert St., Cincinnati, 0, 





= WORK SHOPS 


of Wood and Metal Workers, with- 
out steam power, equipped 





with 


BARNES’ FOOT POWER [Lowel 


MACHINERY um. 
allow lower bids on jobs, 
greater profit on the work. Machines 


sent on trial if desired 


W. F. & JOHN BARNES Co. 
Established 1872. 


1999 Ruey Sr. 


Roc 





and give 
Catalog Free. 


KFORD lit. 





Holl 
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Best. 
Machine. 


A MONEY MAKER 


ow Concrete 


Building Blocks 
Fastest, 


Simplest, Chea 
Fully guaranteed. = 


HE PETTYJOHN CO. 


615 N. 6th Street, Terre Haute, Ind. 


WATERPROOFED LINES 


COLLARS AND CUFFS 












Positively 
Weather-Proof 


aper stand any weather; do not 
wilt, crack or fray; are ean 
and white as when new witha damp 


anti-laund: brie 

tereproot ed nee rs 
and Ca being linen look ke 
linen. Cut tn ail the fashionable 
style, some of which are shown here. 


Collars 25c. Cuffs 50c. 


Jf not at your dealers send us style 
and number wanted, with remittance, 
and we — mailto r ress, - 
paid. Descriptive illustrated catalog 
of full line oxkt FREE on request. 
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«| Kerosene Oil Engines 
Marine, Stationary, Portable 


. 862,241) 


862,626 
| 


862,123 
862,306 


| 
. 862,439 | 


, 862, 825 











862,155 
2 9g 


86 





. 862,709 





Railway tie, metallic, A. L. Moorhead . 862,408 
Railway track gage, tie adjuster, holder, 

and curve elevator, C. Warren 862,775 
Range finder, A. Swasey : eves 62,2 
Razor, J. F.’ Baile Wt. i2, | 
Razor, W. 8S. Hopkins #66S 862,480 | 
Razor strop, A. W. Slevin ceeseee. 8,766 
Reeds, machine for making false, W. E. 

Wingate paniwiditn ok ema 862,689 
Relay, | R Mc *Berty 862,580 
Rheostat, E. F. Northrup ocopoapoosces 862,842 
Ribbon slide, D. J. Strassel ; . 862,213 
Rivet, W. P. Peer 862,434, 862,435 
Rock drill, Pedrick & Smith . . 862.653 
Rock dri!l, gas actuated, J. V. Rice, Jr... 862,847 
Roller, harrow, and drag, combined, D. W 

UE “wen ec hangnve<aterren es 862,718 
Root cutter, F. J. * Horrigan 862,163 
Rotary engine, C. W. Fincke 862,462 
Rotary engine, F. Egersdorfer 862,620 
Rotary engine, A. Coon 862,716 
Rotary machine, A. Honig 862,162 
Sad iron holder, C. W. Dollinger 862,814 
Saddle, OE? | x avec > .deduameel 862,572 
Safe door supporting and locking mechan- 

ism, Corry oe creccccoescstoece SD 
Safe or vault, M Mosk r . 862,268 
Sand bailer, U. Mong .... ° 862,499 
Santalol carbonate, H. Vieth ............ 862, 85T | 
Sash holder, antirattling, T. J. Benedict.. 862,302 
Screen, F. } Kepler : -. 862,644, 
Screw driver, M. Garratt . 862,244) 
Seal, bottle,’ L. EB. Hendrickson. - 862,735 | 
aeel, chackio. Ea.-@. WRROGR. » iver cccwcucs es 862,149, 
Seeding machines, drag bar oe r for, 

Davis & Brennan ales deserts -» $62,812 | 
Sewing machine, J. G. Lewis .... .. 862,830 
Sewing machine attachment, D. ¥. Harris 862,392 
Sewing machine, blindstitech, J. EB. Fefel.. 862,458 
Sewing machine fan attachment, W. W. | 

Morris re ‘ or 862,577 
Sewing machine ‘feeding mechanism, button- | 

hole, E. B. Allen coscccseccse O8B,15 
Sewing machine lap seam feller, A. H. 

De oe ae be . ‘ 862,141 
Sewing machine motor atta hment, J. Y. 

,  Paree ‘vanes és ° . 862,652 
Sewing machine shuttle, J. E. Fe fel » Saab 862,546 
Sewing machines, belt transmission in, P. 

Diehl : TS 

Sewing mac bine, unive rsal feed for, J. E. 
Fete iat : ; oseccee O87,548 
Shade roller bracket, A. H. Fleming...... 862,463 
Sheet metal by electrolysis, treating, J. 
Muller dames otbalect ws ++e.. 862,409 
Sheet metal characters, manufacturing, G. 
‘ o. GaCtRE 26 sans osnanes tonnes satintnd 862,629 
Shee cards, envelopes, “ete., ‘separating and 

pA mee device for, R. F. & A. Kemper 842,172 
Shelving construction, R. R. Belcher...... 

GD. F,, TM knoe cibicnndugiconecdeuuun 











NO DAN 


GER, Maximum Power, Light- 


est Weight. Simple. Reliable, Economical. 
0 Batteries, Self koe ® by Compr 


sion. geny rite for tata. 
f'No No , for pecking.” 


ecetesseniaca OIL ENGINE CO. 
38 Murray St., New York, U.S. A. 





Keystone Well Drills 


Artesian and Ordinary Water 
Weis, 
acer ‘eating 
Deep —t. for O11 and Gani 
Contractor's Blast Hole Drilling, 
River ot Harbor Exploration, 
ete. Our fi 
books lines, 


KEYSTONE WELL WORKS 
Beaver Falls, Pa. 











Asbestos and Magnesia Products 


D BOILER COVERINGS. 
ASBESTOS F Ht 
ASBESTOS FIRE-RES! ISTING éements. 


ASBESTOS BUILDING MATERIALS. 
W. JOHNS-MANVILLE CO. 


New York, Milwaukee, Chicago, Boston, Philadelphia, St. Louis, Pittsbu 
inneapolis, San Francisco, Los Angeles, 





PACKING (For 


City, 


“*J-M"’ ASBESTOS ROOFING. 
Asaestos f FA ics. 
KEYSTONE HAIR INSULATOR. 
ELECTRICAL SUPPLIES. 





Cleveland, New Orleans, Kansas 
eattle. London. 

















Motors 


for airships and other pur- 
poses where light and power- 
ful engines are required 
1 to &cylinder. 34 to # H. 
P. Adopted by War Depart- 





The 20th Century Disinfect 


AVOID 
UNSEEN and Germ Exterminator 
DANGER home, stable, hen 


Insures a health 
house, dog kennel, pig pe 
or out house 
Is Non-poisonous 
Used sated ~~ y with perfect safety 








9H. P. 150 Ibs. ment. Send for catalogue B. Send for facts 
G. H. CURTISS MANUFACTURING CO, NATIONAL CHEMICAL CO. 
Hammondsport, N. Y. 328 EB, 13th St., Anderson, ind. 
THE INTERNAL WORK OF THE/RUBBER STAMP MAKING.— THIS 


Wind. 
value all 


cents each, by mail. 


by the] > pe my’ 

e leas ing aut y on Ae nami f b: 

! of interested in aireh x» Sctemrrione 
Suearcam SUPPLEMENTS 
Mupn 
New" York ‘city, and all newsdea) 


discussion 


hips. Sci pe FIC 
eee and Le 
5 Sompeny, l.. 2, 





Cushman 








8H.P, Weight 185 Ibs. 


The Man Who Gets 
THE MOTOR 

must invest enough money to insure 
Good Material and Workmanship. 
Cusbinan Motors have ground cylin- 
ders, pistons, piston rings and crank 
shafts, crank ‘sad iston pins hard- 
ened, gas poe ad — bearings. 
All parts finished cording to mi- 
crometer measurements and are inter- 
changeable. Write for (atalogue if 
interested. Engines from 2 to |4 h.p., 
2-cyele, light weight, easy starting. 

Cushman Motor Co., Lincoln, Neb. 











article describes a simple mashes ae making rubber 
stam with expensive A ey pd 
practical article written by Pt - aicatet who has h 
erience in rubber stamp m 
Sontained in SUPPLEMENT Tit io, 
sale by Munna & Co. and all newsdealers. 
MATCHER AND MOLDER 
with our patent adjusting feed device ac- 
ys ym fast clean work, 
in both hard and soft wood, 
a with economy. mn 
for our catalog with prices. 
JOSIAH ROSS MFG. CO. 
14459 Niagara Street 
le, 


king Machinery and Inclined Band Saw Mills 


ex- 
rane itiustration. 
Price 10 cents. For 























psum and Plaster of Paris 




















for 80 


costs 10 cents by mail. 


SCIENTIFIC AMERICAN SUPPLEMENT 1645 contains an 
article by Marco Pedrotti on Gypsum Plaster and Gypsum 
Products as Building Materials, 


SCIENTIFIC AMERICAN SUPPLEMENT 1590 publishes an 
article by Robert Grimshaw on **Gypsum, A [luch-[lisun- 
derstood [laterial,’’ in which he gives some valuable pro- Hy 
portions for the making of various plasters. 


SCIENTIFIC AMERICAN SUPPLEMENT 


Robert Grimshaw presents a very thorough 
industrial applications of gypsum. 

In SCIENTIFIC AMERICAN SUPPLEMENT 1637 are pub- ii}\ 
lished Methods of Retarding the Setting ow Plaster. 


In SCIENTIFIC AMERICAN SUPPLEMENT 1455 directions HHI 
are published for converting plaster objects into imitation HI] 
ivory, marble, wood and bronze. HiT 


Wii] SCIENTIFIC AMERICAN SUPPLEMENT 1636 discusses the 1\/ 
l slaking of plaster and means of retarding its hardening. iH] 
| 


Hi | Each copy of the ScIENTIFIC AMERICAN SUPPLEMENT 
The full set of papers will be sent 


cents. 






1625 tells how 


Gypsum (plaster of Paris) may be utilized in the various 
arts and industries. 
In SCIENTIFIC AMERICAN SUPPLEMENTS 1604 and 1605 | 


| 
| 
discussion of the | 
| 
| 


























Order from your Newsdealer or from 


MUNN & COMPANY, 





361 Broadway, New 








Shipping and display box or receptacle, 
folding, 6G. L. 


Horn, et a@l.....ces- 

Shoe, 5. A. Bmanuel 
Shoe dipping machine, J. H. 
Shoe shank making machine, 
Pa ee ee 
case or box, ©. Fessler 
Sieve, G. EB. Neuberth ........ 
flash, J. 8. Nesbitt 
Signal system, electric, A. L. 
BSignalin — automatic 


oer *agtace 
Comey & 





mM.... 
electric, A. 
Silk dcguaning machine, vuneeee e: Mac- 

ye eee 
Skate, roller, A. Armband 
Skate, roller, F. L. 





umble 
Pratt-Chadwick 





Skirt gage, M. lL. 882,290 
Sled brake, J. F. Irons .........+5> Ses, 1605 
Sled brake, W. H, Stevenson ....... . $62,024 
Sleeve and skirt board, combined, B. “éM. 

ee Wr rar ee : 862,815 
Slicing machine, fruit, C. M. Heffron _ 862,821 
Smelting and refining copper ores and comi- 

— eye ‘ 662,378 
Smelting furnace, G. G. Vivian . +» 862,084 
Smoke consumer, Markel & Haggerty . . $2,205 
Soap dish, J. J. Butcher ..........6. 862,805 
Soldering device, H. White ..........0u0. 862, OSM 
Speed and brake controller, G. A. Bel - 802,004 
Spindle. See Axle spindle. 


Spinning mule, W. D. Rundlett... 862,201, 862.208 
reese GM 


Spouting bracket, J. B. Davies 

Spring wheel, R. 0. Newport ......... 

Square, caliper, L. 8. Starrett........ 

Square, carpenter's, B. O. Iversen 

Square, folding, 8. J. Mullin 

Squares, attachment for oarpe nter’s, 
Burgett ..... 

Stalk cutter, G. B. Harper oseece 

Stamp, A. Heller  ...+..0s.s0 


Steam trap, W. R. Templeton .... 
Stencil duplicating apparatus, A, B 
Sterlizing ~~ oe . A. Emerick 














Stove door, . . Baxter . 968,002 
Stove jacket, G. M. Lord .... : 862,490 
Stove, portable self-cooking camp, L. G. 

Fageraten  .....-sceessens - . . 862,525 
Stovepipe, L. A. Rohrer ........++- 362,415 
Straight edge, sectional, H,. W. Abbott 862.551 
Strainer, sink, B, MacDonald ...... . 848,570 
Strap, band, and the like, M. M. Labue.. 862, 408 
Stump puller, C, Olsen ......... . . 863,245 
Sulfocyanid, manufacture of, J. Teherniac 862,678 
Sulky, H., Miller ..... ° 882,856 
Sunken structures, constructing, a. 

Schaub ........ : as n6i2,284 
Surgeon's needle holder, ©, Drie nat. weeoeees see, br 
Surgical foot rest, J. WM. O'Reilly. 

Suspenders, H. 8. places eveeseve 
Swing, F. W. Wallac oeae ot oeod 
Swing, lawn, A. B. “Potter osgnaroeur 
Switches and the like, adjustable box for. 

BM. D. BOGOR ccsoscccecsecesss , 
te me device, centrifugal, ©. B. Aue 
Table cloths, manufecture of printed, M. 

Bette «acces beeveec ces shond¥eues . $62,462 
Talking mac ‘hine record, T. H. D eccmeane 82 407 
Telegraph, printing, ©. L. Krum..... eH2, 402 
Telegraphic transmitter for the Piienes aye- 

tem, T. C. Van de Stadt.. ame .423 
Telephone attachment, T. Endean..... . 862,242 
Telephone exchange system, M. &. © onne r 842,718 
Telephone receivers, holder for, W. J 

dogridge ... ve . ° . 882,407 
Telephone system, ‘W. W. Dean ........ £02,616 
Telescope, A. Swasey 15s 6200s os 62 Sines bee, Se 
Thermometer sterlizer and holder, G. M 

BSGRORET . cccccccccescccessvese eoees 802,985 
Thermostat, H. H. Pileher ......... 862,753 


Thermostat, 8. B. 





Thread Sosnetng R.. G. A. Freden 

burgh . seb sews 2,640 
Ticket holder, GC. ‘Love berg serene. SRA 
Ticket, pin, ‘A. G. Thompson ...... . 842.410 
Tiles, manufacturing, Miller & Huggins . 862,048 
Tire, automobile, Dameron......... . $402,545 
Tire clencher and rim, G. Lanoir....... 5A, 406 
Tire setting machine, cold, 1. M. Hackney 862,471 
Tire, vehicie, W. EB. Andrew . $42,785 
Tobacco, removing nicotin from, Parant 862,583 
Tongs, chain pipe, Ritchie 


& Kellett 
Tool holder, G. W. Conklin . 

Toy, mechanical, T. V. Field 
Toy snake, 8. Sillman .... 
Tracker board, sectional, H. 





Traction engine, P. Swenson ........ 
Traction wheel, Z. Gillespie ............ 
Transformer, electric, 1. Anderson. 
Trap. See Animal trap. 

Tree protector, J. sierbaum . 

Trestle, ameeenown, J. Fietsam ..... 
Trolley, A. a #oesseadéennes besead 
Trolley retracting “mechanism, autome tic 


H. B. Cla 
Trolley switch ores and pole, 
Trolley wheel, P. M. 
Trolley wheel, H. B. 
Trolley wheel, J. R. 
Trolley wheel, W. H. 


A. Neubert 








Trolleys and a — for, RK. 
Truck, baggage, ‘ endrick. 
Truck for Cea s: —M. of wire 

W. H. Mason 0” 
Truck, hand, G. D, "Parker ooececes 
Truss, E. Parker , 
Tress, T. B. Martin ..cccccocesescces 
Tube bending apparatus, metal, W. Ken 

ROG .. osees cece 000.awesbeasteessee 862,350 
Tube machine, J. R. Harbeck R62 NBO 
Tuck comb, back, N. L. Carper .......sss+. 862,133 
Tunnel head, A. B. Bittner ...... 862,705 
Tunnel, submarine, H, O. Smith... 802, 28S 
Turbine and regulating means therefor, J. 

£ vikonow R02,187 
Turpentine from wood, ‘obtaining, Thomp 

#on Newsom .. : 8462, 6h) 
Type bar and typographic form, ¥ H 

Richards . 962,511 
Type casting and composing machine. Ww. E 

Bran : 


w alker 
ebifting mec banism 





Typewriter, R. W 

Typewriter carriage 
Ww i. Ingram 

Typewriter tabulator, F, G,. Kell 

Typewriters, combined base pad 
holder for, C. C. Chrisman . 

Typewriters, right-hand marginal release 
device for, Knapp & Uarting 





and copy 


Typewriting machine, A. T. Brown . 
Typewriting machine, Z. G. Sholes 
Typewriting machine, B, Kgger ...... 
Typewriting machine, A. T, Brown 
Underreamer, EB. Double .......65.6s-e00: 
Vacuum creating method, P. ©. Hewitt 
Valve, 6 BMD coccscoveseessoosse 
Valve, ©. EB. Davey ...... 

Valve, B. V. Constantinov ............. 
Valve, angle blow off, H. Kieren ...... 
Valve apparatus, J. H. Gardner 

Valve, blow off, H. Kieren ........ 

Valve for air brakes, pressure retaining, e. 


L, Updegraff 





Valve for air brakes, triple, W. B. Mann 
Valve for steam engines, reversing, W 
Flowers .... eeYy cere 802,726 


: for steam engines, rotary, ww. & 


862,627 


Valve ope wen ae ‘mechanism, ‘automatic, J 

Ellis oesavss 862.147 
Valve, re le f, W arret n ¥ *; Dodge senee .- 892.80 
Valve, steam, engine puppet, H. B. Whip 

ple ° ocePeseseosecssoue £62,528 
Vegetable and fruit picker table, G. A, 

Cram gvevsccees Casseuusdysscepe 862,845 
Vehicle brake mechanism, hand propeiled, 

I Morray .. caseccsoce 862.500 
Vehicle, road, A. F. Meyer 862.267 
Vehicle spring, H. A. Grafe 862,042 








Vehicles, eqvalizing ouspenston device for, 
R, G. Handy ° 
Vehicles, perch for read. Hi Higein | 
Vender, peanvt. J. C. Simering ...... . 
Vending machine, coin controlled, BE. F. 
Spaulding . £2 .519 
Voting machine. Cutter & Sutfin R82 RAR 
Wagon, Ff. 1. Ferris ° £2. 450 
Wagon, J A. Honaworth odes 862.037 
Wagon, dumning, J. H Murray 902.184 
Wagon running geer. T. 0. Watkins st2, 
— operated delivery, BE. M 


———. 
Gov 
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Classified Advertisements _ 


Advertising in this coiumn is 0 cents a line ) 
than four tor more than ten lines a 
seven words to the line All orde 
panied by a remittance Furt he 


request 





BUSINESS OPPORTUNITIES. 


INY ON TORS MANUFACTURERS! Special ma 

nines une wilt, repaired, and experimental w 
rocute a Welly ped aching tery t. ¢ 
jantie, Mucha: al Mang ines av Park Ave., New York 
An? I LI ENGRAVED. LITHOGRAPHED 
Letter-Hea 1 bond paper mn, $15 10,000, 
eee | a Heat ase ft work ‘Fite for 
” . t Litho. ¢ ’. O. Box M1, New York 
Metal 


PATTERN LEPTERS AND FIGURES (White 
; castings Large Va 
for catalog. H. W 





riety, pro 
Knight & Son 


PATENTED ARTICLES in wire rase and other 
tals mind rder Stampir press work Prices 
j ai iow p * to established trade 

Mira. ( Pater N.J 





pant 





“4 
m money 
Manahan 
Park Avenn New Y 





BUSINESS METHODIZERS 








ial Due ‘ M.? 0“ peo. | ’ Manufac 
turing g 7 d Bus ess Me diizers Practical 
sue : mer earning power Unexception 
abie retere * 45 ¢ lar St a. Phone #4) John 
PATENTS FOR SALE 

t "ATENT N = Se on Combined Cigar Cutter 
<a at le Will se outright or on royait kor 
fol eolars address G. Nilsen, 1 Gouverneur Place, 





ftrons, New Vork 


REMARK ABLE INVENTION by an old practical 















niernal ymt eneineer Patents just granted 
. rutary. valy » gasuline engine, reversi 

ne spark « ' Partner, 7 x TH, N 
Le Several valuable Inventions cluding 
e waite ton the ! sown inventor of the 
we ~ rigerator sand their general 

" 1. J. Chase, M , Mase 

ASH P When lifted with bail 


1 LAPSIBLE 
rT bucket whiek ashes are 3 





vu “ ie eur yunted t 
Hopper se Hop shone me ng to erate 
opening epan. Great convenience “aves time 
and iab « voids making dust in the roou rin 
tofmation and full particulars a idrees The New-Way 
io. Loubavilie, i.9 

FOU BAL! Patent protecting new invention tn the 
line f len garters Or will consider inventions 


xclusive royalty For particulars 


manufacture er « 
Ha ris, P. O. Box S81, Los Angeles, Cal 


uidreae Uurr L. 


FOR SALE Prglieh, French and German patents on 
(Reement Wiadow Adjuster « siablished merit. Good 
mportunity for some bulliding bardware manufacturer 
in these coentries to add a seller to their line. Owner 
manufacturing nly in America EK. P. Sperry, 1 
Monadnock Block hieag 


PATENTS WANTED. 
APPLIANCES WANTED 
asy Mfive Bright ideas 
ed and sold on royaity. Pax 
) ty. 


OFFICE HELPS OR 
mF i f 





HELP WANTED. 


SALEMMAN With ability to earn $6.00 a day r 
better, Men or women. Position permanent. Commence 
: No exvertence requi Ourfit free No triflers 
Firet National Nurseries, Rochester, N. Y 





AGENTS WANTED. 


BXCLUSIV®E AGENCIES GIVEN 
man m every town to sell first-class electrical « 
are hours to bouses, stores and especially 
factortes. ¢ seliers and good big profit Write for 
ovr Sole Agency. Hill-Wright Hlectric Company, 16 
Reade Street, New Yurk City 








ties durthng 





AGENTS W gt. Ay Bas ry county to sell the Trans 

arent Handle P , tnife. Good commiss.oe paid 

Yrom 675 ' #&) per month can be made Write for 
Sovetty Cutiery Co., No. 2 Bar st., Canton, O 


| 
. . | 
MOTION PICTURES | 
THE MOVING PICTURE WORLD, weekly. 10 cents 
per copy: Yearly subscription, $2 The only paper de- 
oted to the moving vieture, llustrated song and lan- 
rn lecture field Movies Preture World, Box 460, N.Y 


MODELS & EXPERIMENTAL WORK. 


INVENTIONS PERFROCTE D Mechanica! Drawings 
Tools, Dies. Special Automatic Machinery and Nove 
ties manufactured The Vietor Model and Novelty Co., 
Phone 369 Worth, Corner Pearl and Centre Sts., N. ¥ 


AUTO ACCESSORIES. 


AUTOMOBLLE TIRES at lowest possible prices con 
sistent with vaiue Buying in tremendous ay 
I can sel) af a fiaure toat suite you A. ol. Rasner, 12 

burch Street, New York City 


AUTOMOBILE ACOBSSURIES of every description 
Lames, ‘ienerators Gas Tanks, Speedometers, Plug» 

Ala, Ratvertes. and in fact everything for a motor car | 
at prices that no other bouse can compete with. Cata 
logue free on request Reterence any commercial 
agency Gr any Buffaio bank. Centaar Motor Uo., 5! 
Freakiin Street, Butlalo, N. \ 





SUPPLEMENT ARY SPIRAL SPRINGS SAVE your 
nerves tires, engive and patience h w the luxury of 
trave W rite f Catalog ‘*s Supplementary Spiral 
Spring Co iv B roadway N.Y near Wth st. Sabway 


PHOTOGRAPHY. 


PHOPOGR APH ERS, we want & 
of reading the Americ x ara 
Dark Raum. the e at Photographic monthly 

on price is $1.50, 15 cents monthly 
» will send you four oumbers as a 
trial euteecripition for 7) cente in «tampe or coin Am- 
eriean Paotographic Pub Mil Broadway, New York 


ret you in the habit 
rand (Camera anc 











BOOKS AND MAGAZINES 


DEEP BREATHING How, When and Where A | 

tliuetrate yore this vital subject sent ' 
“eipt of 0 vente r information address P. von 
Roeckom wn, KA. T Bris Buliding, 30h 
N \ 





h Avenue, | 


SCHOOLS AND COLLEGES. | 


PRACTICAL INSTRUCTION in the engineering un 
of Algebra, ( etry, Logarithms, Trigonometry. slid 





rule, Pla ‘ Perspective and Scales All by mail 
Geert Maaaw, % Broad St., With floor, Room 12 N.Y. City 
SEASICKNESS. 

SRASIOCR NSS and Ca Nausea prevented Brust s| 
KHemedy Flixir prophylact tiy | 
Harmiecss. Th ly preparat | 

wavelet oving tl " ‘ rah 
Chemilent Ox be Broadway, ug te s 4 
bottle j 


MISCELLANEOUS. | 


| 

WANTED manufactured for us a sheet in metal or 

e sterial, 16x41 inches, with about 150,00) figures 

stamped on same in a clear, readable type. We have 

the figures prepared. Address EK. J. Meilicke & Sons, 
Limited, Hanley, Saskatchewan, Canada. 


tO NICKEL PLATERS.-Make your Nickel Salts, 
then you can improve your solutions. ‘The Saits first 
nde guve best results. whiter and softer nickel I 
manufactured the first salts used, and sel) the original 


ir. Adams” patent formula. Price $10.00. For par- 
ticulars address H. . Derrien, Dorrien Piating Co 
Toronto, Canada 
——_ 









































f if NI sO, He 
\ hold Bs. J. I 1 s62,444 
Vire her naterial mact ef feed 
ing und cutting Ww Ww MeCallip 
Vood, preserving, S. W. Labrot 
“ b See Monkey wre! 
Wr I ‘ Ss liemenuway 
Ww W ‘ ifre 
Wr W t Dinen 
W Pr Ww Onwlx 
y j f forming . m, H 
I . 862. 280 
Yok Dn neck, I ( Stillwell 862.212 
DESIGNS 
A isit levi H. F. ( Soellner 8,720 
‘ stand * ar arti ( ( Can | 

ivet J 
Coin tra J. 8. Barr 
I badg ( 

I x . 8 

I verted gas 

Re artificial Boott 
S721 t 

s fork, A. E. Colburn 

> simila articles, handle for, ¢ 

\ Ed monstor 
! B. Goldenberg 
Vas I J Bornstein 

TRADE MARKS, 
4 und fj Walkerville Brewing Co 64.435 
Baking p 1 Haas-Lieber Grocery (C« (4,461 
Hee J. & P. Baltz Brewing Co 64,287 
Bee ale am? =6porter American Brewing 

r Rocheste N “4,415 
He umd = porte lager Hinckel Brewery 

( 64,423 
B ~ es, Pacific Manifolding Book C« 4,567 | 
Ker d shoes leather Endic« Johnson 

( 64,335 
I ‘ hoes, leather, Bentley and Olm 

( 64,348 
I “ i al 8 Friedman-Shelby 

Shoe ¢ 4,357 
Boots, # 1 slippers eather, Sackman 

Bros (4,344 
I s shoes und «slippers, leather, Paul 

1 thers 64,368 
I ts shoes and slippers leather, 

Valdes & ( 64,371 to 64,3738 
Candies Littlefield & Steere Co 563 
Cand Robert F. Mackenzie Co 64,400 
Canned frozen oysters, fresh Morgan Oys 

ter Co 64,3 
Canned fruits and vegetables, W Pr. Sum 

er 64,40 
‘ i fruits, vegetables, saver kraut, et« 

Waples-Platter Grecer ‘ 4, 400 
Ca d peaches and tomatoes, and favoring 

extracts Haas-Lieber Grocery Co M385 
Canned sardines, F. H. Fromm & Co 64,384 
Canned sugar corn, H. F. Webb C 4,443 
( ann ed vegetables and canned and preserved 

iite Leo Rex Canning & Preserving 

Co 4,425 
Carbureters, W. James . 4,339 
Cards, playing, Standard Playing Card Ce 4,431 
Ceresine and ozocerite, A. Himmelbauer & 

( 

Cheese J. S&S. Martin & Co 

( r I I Laubact 

Cigarettes, African Cigarette 64,327 
Cigarettes \ Parmis Cx 

Cigars J t O'Donnell 

Cigars, Solis Cigar ( 

Cleaning fabrics and gloves ompound for, 

H. W Morse (4,426, 

‘ thing, certair ( Benedict Co 4,375 

Clothing, certain, F H. Chamberlain 

( thing, « ain, ¢ B. Cones and Son Man 
fact ge 

Coats pants vests and overe Ger 

~ Jacobson & Co 
Coats, v Ss, pants, overalls, and overcoats 

Austir Clothing ( 

Collars, horse » = ng 
Concrete machines, molds, et« Ideal Con 

crete Machinery ¢ 4,362 
Drees pads, et Mile. Wolfe 3 

| Embroidery patterns and stamped fabrics 

” N. Hartshorn 64,444 
} Ilient W Cask 64,469 
Felt and paper erta J \. & W. Bird 

& 4.349 
Fertilizers, New Orlean Acid and Fertilizer 

( 4.428 
I hose, H. J. M. Howard 64,338, 64,386 
} g extracts, ( S. Morey Mercantile 

( 4,380 
t “ t P. E. Cooper 4,439 
Flou wheat, New Ulm Roller Mill Co.. . 64,446 
Flour, wheat, John H. Ebling Milling Co.. 64,485 
I 1, poult National Food Co . 4,302 
Food preparations, certain, A. Cliff 64.438 
Foods, certain cereal Allen's B B B 

64,414 
I Rhein-Westf Sicherheits 
! fabrik Gesselischaft mit 

beschrankter Haftung 64,343 

Gas ers illuminating Alton Manufac 

ge { 64,346 
‘ as window Columbus Plat and Window 

‘ 
Ha aning my M Littl 
Ha ( ‘ Ila ‘ 
Headw ali I H. Chamberlats 
4.381. 64.38 

Iron Alal a Cons lated Coal and Iron 

‘ 64,329 
J kes & Strandberg 64,432 
Je tain, George O. Street & Sons 4,447 
J ~ Ww AT & 4,405 
I ar ‘tal elect Duffner & Kim 

te ( 4 
Lig float 1G. Baye tH 

i Linen fibe articles made of molded, Crane | 

Bros at | 

| Liniment, D Peter Fahrney & Sons Co 1.4 
Maga es, monthly, J A. Me(iuire “A, 366 
Ma! prepa ons, certain Borcherdt Malt 

Extract ¢ - 04,467 | 

Med t stock food, F. J. Taylor. “4, 478 | 
Wellcome. . cane 64,465 | 


Medicated wines, H. S&S 
M malt preparations Borcherdt Malt 


—— 





The Importance of Accurate 
Watch Adjustment 


The importance of accurate adjustment cannot be too strongly 
emphasized. A watch may be made of the finest materials by the 
most skilled workman, and yet without accurate adjustment be 
worthless as a timekeeper. 

In quality of materials, scientific workmanship and accurate 
adjustment the HOWARD Watch is not even approached by 
ordinary makes, because perfect accuracy, rather than cost, is the 
chief consideration. The 


OWA Rn 


WATCH 


is finally adjusted in its own case at the factory 
by men who have spent their lives in studying 
watch adjustment, and who put their whole 
thought and skill into the absolute perfection 
of each and every HOWARD Watch. 

As a measure of protection tosuchk asplendid 
piece of mechanism, every HOWARD Watch is 
enclosed in a velvet-lined mahogany cabinet, 
and accompanied by Certificates of Guarantee 
giving movement and case numbers and thefxed 
price at which the watch is sold everywhere. 

Howard Watches are made in men’s sizes only. 
Prices range from $35 to $150, the difference being not 
in grade of materials or workmanship, but ia quality 
of case, number of jewels, and adjustments. 


= pA.» Wisdom ” FREE 
ou to have a FREE copy of 
isdom”—a —r hty Sateveriing 
book ‘which tella more ut tim 
ou ever knew before. “T's wihies by 
Elbert Mubbard. WHITE TO-DAY. 


E. HOWARD WATCH COMPANY, 
South Street., Waltham, Mass.. U.S. “.+ 
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STOVES & Ranges 


Order direct from our Stove Factory 
and save for yourself all Jobbers’ and Dealers’ 


bis vroits. Hoosier Stoves and Ranges 


“The best in the world.” Are sold on 30 

' fed | free trial. ae We pay the freight. Guaran- 
lor years, ** backed by a million dollars.” 

#® Hoosiers ; jers are “‘fuel savers and i easy ba 


Very bravily marie of highest gr 
with many new improvements and 

Stove cad Range Catalog sho ‘ws 

8 ever offere 


GP Write for Catalog and Special ~oll Trial Offer 
Hoosier Stove Co., 257 State St., 
Marion, Ind. 

= i 
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features. © 
the greatest bary 














NEW PAPERS ON 
Concrete, Reinforced Concrete, and 
Concrete Building Blocks 


sc fs NTIFIC AMERICAN SUPPLEMENT Philip L. Wormley, Jr., on cement mortar 
5483 contains an article on Concrete, by and concrete, their preparation and use 
opmaen Cunningham. The article clearly for farm purposes The paper exhaus 





describes the proper composition and mix- | tively discusses the making of mortar 
ture of concrete and gives the results of | and concrete, depositing of concrete, fac 
elaborate tests i ing concrete, wood forms, concrete side 

walks, details of construction of rein 


SCIENTIFIC AMERICAN SUPPLEMENT 
1538 gives the proportion of gravel and 
sand to be used in concrete. 

SCIENTIFIC AMERICAN SUPPLEMENTS 
1567, 1568, 1569, 1570, and 1571 contain 
an elaborate discussion by Lieut. Henry 
I. Jones of the various systems of rein- 


forced cencrete posts, etc. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1586 contains a review of concrete mix- 
ing machinery by William L. Larkin. 

SCIENTIFIC AMERICAN SUPPLEMENT 
1583 gives valuable suggestions on the 
selection of Portland cement for concrete 


forcing concrete, concrete construction, : 

and their applications. These articles blocks 

constitute a splendid text book on _ the sc zeeeTIFAC AMERICAN SUPPLEMENT 
subject of reinforced concrete Nothing 1581 splendidly discusses concrete aggre 
better has been published gates. A helpful paper. 

SCIENTIFIC AMERICAN SUPPLEMENT SCIENTIFIC AMERICAN SUPPLEMENTS 
997 contains an article by Spencer New- 1595 and 1596 present a thorough dis 
berry in which practical notes on the cussion of sand for mortar and concrete, 
proper preparation of concrete are given. by Sanford E. Thomson. 

SCIENTIFIC AMERICAN SUPPLEMENTS SCIENTIFIC AMERICAN SUPPLEMENT 
1568 and 1569 present a helpful account 1586 contains a paper by William L. 


blocks by Larkin on Concrete Mixing Machinery, in 


of the making of concrete 
which the leading types of mixers are 


Spencer Newberry. 


SCIENTIFIC AMERICAN SUPPLEMENT discussed. 
1534 gives a critical review of the en SCIENTIFIC AMERICAN SUPPLEMENT 
gineering value of reinforced concrete. 1626 publishes a practical paper by 


Henry H. Quimby on Concrete Surfaces. 
SCIENTIFIC AMERICAN SUPPLEMENT 

1624 tells how to select the proportions 

for concrete and gives helpful suggestions 


SCIENTIFIC AMERICAN SUPPLEMENTS 
1547 and 1548 give a resumé in which 
the various systems of reinforced con- 
crete construction are discussed and illus- 


trated. on the Treatment of Concrete Surfaces. 
SCIENTIFIC AMERICAN SUPPLEMENTS SCIENTIFIC AMERICAN SUPPLEMENT 

1564 and 1565 contain an article by 1634 discusses Forms for Concrete Con- 

Lewis A. Hicks, in which the merits and struction. 

defects of reinforced concrete are an- SCIENTIFIC AMERICAN SUPPLEMENT 

alyzed. 1639 contains a paper by Richard K. 
SCIENTIFIC AMERICAN SUPPLEMENT Meade on the Prevention of Freezing in 


Concrete by Calcium Chioride. 
SCIENTIFIC AMERICAN SUPPLE 


1551 contains the principles of reinforced 

concrete with some practical illustrations In 

by Walter Loring Webb. MENT 1605 Mr. Sanford BE. Thompson 
SCIENTIFIC AMERICAN SUPPLEMENT thoroughly discusses the proportioning of 

1573 contains an article by Louis H. Gib- Concrete. 

son on the principles of success in con- SCIENTIFIC AMERICAN SUPPLEMENT 

erete block manufacture, fllustrated. 1578 tells why some fail in the Concrete 
SCIENTIFIC AMERICAN SUPPLEMENT Block business. 

1574 discusses steel for reinforced con- | SCIENTIFIC AMERICAN SUPPLEMEN 





crete 1608 contains a discriminating paper “2 
SCIENTIFIC AMERICAN SUPPLEMENTS Ross F. Tucker on the Progress and Logi- 
1575, 1576, and 1577 contain a paper by cal Design of Reinforced Concrete. 


Each number of the Supplement costs 10 cents. A set of papers 
containing all the articles above mentioned will be mailed for $3.40 


Order from your Newsdealer or from 


MUNN & CO., Pusuisners, 361 BROADWAY, NEW YORK CITY 





64,423 | 
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Wealth x : Making 
Portsmouth, Virginia 


For 800 years the “tidewater” region of Virgin’ 
has been famous for richness of natural resources. 
lo-day there is offered at Portsmouth the added ad- 
vantage of unequalled transportation facilities. 
abundance of material, labor and low priced fuel; 
such opportanities for industrial and real estate in- 
vestment as no nan can afford to neglect. 

Here is an ideal climate, pure water, good schools 
and “1 health. A land of present plenty and fu- 
ture wealth, Only a few minutes ride from James- 
town Exposition Grounds. Be sure to visit Ports- 
mouth. Booklet and full information on request. 


I. T.VAN PATTEN, Secretary, 
Portsmouth, Virginia. 
























of Motoring 


A smooth running engine is more satisfac- 
tion than smooth roads. Mobiloitl—the 
perfect automobile lubricant—is the only 
oil that makes smooth, easy running abso- | 
lutely certain. There isa grade of 


VACUUM | 


MOBILOIL 


especially prepared for every 
engine. The Mobiloil booklet 
lists every make of auto. 
mobile and tells what grade 
of Mobiloil to use. It's free. 

Mobiloil sold by dealers 
everywhere—in barrels and 
cans of varying capacities, 


Manufactured by 
VACUUM OIL Co.,, 
Rochester, N. Y. 














A Home-Tlade 100-Mile 


Medicines 


Metal polishing material, 


Metal tiles, A. Du Montier 
Milk, Union Condensed Milk 
Nails, Benjamin Hobart Co " 
Oil. cotton seed, Union Oil Co... . 434 
Oil, olive, Billings Clapp G@o...........«.4- 64,415 
Oils, lubricating, Borne, Serymser Co....... 64,419 
Ointment and salve, Appen-D-Form Co.... 64,450 
Oysters, fresh, Morgan Oys.ver Co....... 64,445 
Paint, gold, G. Benda............- “4, 416, 64,417 
Paper novelties, B. W iimsen 64,410 
Paper trimming tool, wall, Ridgely Trimmer 

. . . ¢2 ... 360 
Pape rs, protographi printing, Cross Photo 

Paper Co, . : 64,440 
Pavements apd ‘sidew alks, bituminous, War 





Wireless Telegraph Set! 


AMERICAN SUPPLEMENT 1606 for a | 


Read SCLENTIFIC 
thorough, clear description, by A. Frederick Collina, of 
the constractiun of a 100-mile wireless telegraph outfit 
Numerous, adequate diagrams accompany the text. 
U0 cents by mail. Order from your newsdealer or 


MUNN & CO., 361 Breadway, New York 








Bicycle ™ "a, Motorcycle 


at small cost by attaching 
me self-startin 
2 Power 
This ineludes all parts. 
Anyone car easily make a 
pow erful motorcycle, 
Speed 2-30 miles an hour. 
2-3 H.P. Motorcycles. 
Send stamp for either catalog 
4S 





Convert 
Your 





MOTORCYCLE EQUIPMENT (O., 

















5 Lake, Hammondspert. 
“ SUCCESS” 


$250 LONSSESES $400 


The Original Auto-Buggy 
Practical, durable, economical and 
absolutely safe. A light, strong, 
steel-tired Auto-Buggy. Suitable 
for city or country use. Speed 
from 4 to 20 miles an hour. Our 
19807 Model nas an extra powerful 
engine, patent ball-bearing wheels; 

rice $275. Also 10 h. p., $400. Rubber Tires, $25 extra 
Vrite for descriptive literature. Address 


SUCCESS AUTO-BUGGY MFG. CO., Inc., St. a Same, Mo. 












FLYER No. 16 
(Just Issued, Write for It) 
Bargains in Auto Supplies 
Prices Cut in Half 
NEUSTADT AUTO & SUPPLY CO. 


The Growing House 
3932 Olive St., St. Louis, Mo. 










60 YEARS’ 
EXPERIENCE 





Trace Marks 
Desicns 
Copvricuts &c. 
Anyone sending a sketch and description may 
quickly a our opinion free whether ap 
invention is probably Am TTT Communics 
tho ius strictly conddential. HANDBOOK on Patents 
it free. Olde mcy A securing patents. 
Patents taken through Munn & Co. receive 
special notice, without charge, in the 


Scientific American, 


A handsomely illustrated weekly. 
culation of any scientific journal. 
Wil ur months, $l. So 


i os a 












Plumbago Morgan ” Crucible a 

Powder, gun, E. I. du Pont Co......64,355, 64, 

Powder, gun, Hazard Powder Co...64,359 to 64,361 

Powder, tooth, A. P. Gardiner 64,473 

Preparation for the treatment of ailments 
peculiar to females, Dr. Peter Fahrney 

& Sons Co. .. ere is eh bene as seen nn 
Preparation for the treatment of blood and 

skin diseases, Dr. "eter Fahrney & 

Gene Ge <s-e20 os edsonnaen 64,482 
Preparation for the treatment of stomach 

and bowel diseases, Dr. Peter Fahrney 

& Sons Oo. . ehkeshvebe ° ° 64,485 
Puzzles, Imperial Novelty Co.. 64,424 
Razors, H. Boker & Co..... ‘iting 3 . 64,378 
Refractory material, certali articles made 

of, Morgan Crucible Co. kao uote 64,341 
| Remedial agent for stomach and muscular 

troubles, F. A. Chapa.......... i; 04,451 
Remedy, cough and lung, F. 8S. Walker 64,480 
Remedy for certain diseases, C. W. Mixer. 64,486 
Remedy for diseases of the kidneys, 

stomach, and bladder, Richfield Co.. 64,477 
Remedy for the paral renee BE. G. aomp- 

. ‘ 64,479 
Rhe umatism cures, ‘ F Brown... 4,468 
Rubber or asphaltum compound, mineral, G. 

A. Alden & Co. . é .. 64,413 
Salves, H. E. Bucklen & Co 64,460 
Saw-fitting tools, E. C. Atkins & | 64,334 
Sewing machine needles, L. Lammertz 64,304 
Shearing or clipping machines, animal, Chi 

cago Flexible Shaft Co 64,351 
Soap, F. A. Richter. ° . 64,399 
Soap, perfumed, A. & F. Pears . 64,411 
Soap, toilet, Medicated Supplies Co..... 64,340 
Soaps, laundry, toilet, and tertile, Thomas 

Gill Soap Co. ...... . . 4,433 
Spark plugs, A. R. Mosler & Co........ 64,345 
Spectacle frames, F. A. Hardy & Co..... 4,441 
Starch, epeerede Millereek Valley Starch 

Co, . aah tatedinbes ke sseaheeceades 4,465 
Suppositories, ‘Grape Capsule Co........ -.. 64,456 
Syring»s, founta.n, Rubber Products Co 64,430 
Syrup and molasses, Waples-Platter Grocer 

| Sree OES PM EE na, 64,408 
Tablets for obesity, E. Filkins. «+++» 64,453 
Thread, cotton, New England Cotton Yarn 

Ges ‘es cme teacosede< 64,393 to 64,397 
Tobacco, plug, R. Harris & “Bro. a 64,337 
Tonie for treatment of rheumatism ‘and 

diseases of the stomach, W. P. Strader 64,464 
Tonics for the sealp, Independent Drug Co. 64,462 
Toy clothing, certain, B. Goldenberg 64.442 





64,476 
64,454 


Medicine for 


stomach diseases, M. Renyi.. 
certain, - 


Fritts & Wiehl Co 





Medicines, certain, Grape Capsule Co. 
64,455, 64,457 to 64,459 
Medicines, certain, G. Javarone.........+.. 64,474 
Medicines for children's ailments, Firm of 
A. Femminge «2... scccvcdievcessecsvccccse 





Co. .. HAW 


Brothers as . ; 
Denison Manufacturing 
t 


Cushman & 


ren 
Pencils, 
0. “* . 
Percaline, F. Butterfield & Co. . 
self 


Pianos, automatic piano players, ‘and 
playing pianos, Cable Co 
Pills for the treatment of chills, 8S. 8 


Wilhelm 





Typewriter ribbons and carbon paper, Amer- 
ican Ribbon and Carbon Co 64,43 














ON TOP OF EVERYTHING 





That is just where Amatite roofing 
should be—on top of all your build- 
ings, keeping them free from leaks year 
after year. 

For all-around service and durability, 
it is unapproached by any other. It is 
built of materials that have been tried 
and tested under every possible weather 
condition ; — each part is tested—the 
whole is tested before it goes to you. 

Is that done with shingles, tin or or- 
dinary ready roofings? How many bad 
shingles do you find in a bundle? How 
often do you have to paint or coat the 





smooth ready roofings to keep them tight ? 


Think about these things—and when you 
need a new roof, you'll buy Amatite—the 
roofing with a rea/ minerai surface, which 
does away with painting and repairs. 
When you once cover your buildings 
with Amatite, you have no further 
trouble or expense. 
Any one can lay it 


required. 
FREE SAMPLE 
Let us send you a Free Sample and 
you'll see at once how much Aefler it is 
than the ordinary roofing. A_ postal 
card will bring it. 
Address nearest office. 


no skilled labor 


BARRETT MANUFACTURING CO. 


Cleveland 


Philadelphia 
Allegheny 


St. Louis 


New York 
Chicago 


Cincinnati 
Kansas City 


Boston 


Minneapolis 
London, Eng 


New Orleans 











Vegetable materials, certain, Continental 
Rubber Gx... . 
Wall coverings, Bm der . 2068 os. 
Whips, United States whip ‘Co . 70 
Whisky Berkowitz .. : . R 64,377 7 
Whis ©. P. Moorman & e 0 onsesee ce ne 
Whis M. Shaughnessy Distilling Co.. 64,388 
Whisky, Schuetz, Renziehausen & Co .. 4,401 
Whisky, Wichman, Lutgen & Co... . 4,400 
Wine, port, 8, Street & Co. - 4,408 
LABELS. 
Annihilator,"’ for stain removing liquids, 
i Feiglesohn PATS » oe ee 5,732 
Dr Hall's Seven Wonders Candy for 
Coughs, Colds and Catarrh,’ * for a medi- 
cated confection, Dr. A Bs aicn sec ,725 
El Acumo,"’ for cigars, O. L. Schwencke 
L ithographic a . 18,715 
‘Eueathol,’" for a medicinal preparation, Dr. 
R. R. McGregor 13,726 


Derma-Food,’’ for massage cream, 
Haskell : ovnesae 13,729 | 
Kartnen Coffee," for coffee, Karimon Coffee 


Imperial 
N 





i ‘ : eos 13,717 | 
| ‘Kidne y Re novate r ‘and System Builder,"’ | 
| for medicine, C. D. Steinly 3,727 
King Cough Cure,"’ for a cough cure, J 
D. & J. J. Dugan : > ‘ 13,728 
“Klim,”’ for a nourishing beverage, L. H. 
| Nealy ok ak eveneneanene 18,719 
| ** ‘Mapleine’ an Imitation of Maple Syrup 
or a syrup made to imitate maple 
syrup, Grandmothers’ Mush Co..... 13,721 
*“Mat's Body Polish,’’ for polish, M. Weiss. 13,733 
‘Mi Perla,’’ for cigars, O Schwencke 
Lithographic Co. . ° 
‘Regalager Lager Beer Label, for lager 
beer, N. Wood P 
“Souvenir Box to the Best People on Earth,’’ 
for confectionery, Touraine Confectionery 
Co biel chee 7, a 
‘“Squirrel-Brand Peanut Bar,’ for confe 
tionery, Squirrel Brand Co 13,722 
“Strax,’’ for an antiseptic, C. Ostergren 13,730 
“Superb Tonic, for a beverage or mineral 
water, L. Cohen & Son Co 1 
“Tro Tro Chocolate Krunch,’’ for confec 
tionery, Trowbridge Chocolate Chip Co.. 13,724 
| ‘Tulip Paprika,’’ for red pepper, Hungarian 


American Trading Co 
“Union Club for cigars, 





May Co ; 13,7 





PRINTS 


Cook 


RUBBER. 


| PARKER, STEARNS & CO., 





‘Goldblume,"" for bottled beer, F. W. 
Brewing Co. 2,072 


Junket,”” for 





Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going Uist. For terms and further partieulars 
address Munn & Co., 361 Broadway, New York. 





“Have Some junket, W. F | 
Powers Co. ° 2,071 
**Marine,"’ for playing cards, Willis W. Rus | 
sell Card Co. .. 2,073 
‘Men’s and Boys Apparel, for men’s and 
boys’ apparel, Cc. Lytton. 2,075 
No More Dust,” for a dustdess sweeping 
compaund, Perolin Co. of America 2,074 
Our Fitter,’ for men’s and boys’ coats, 
vests, and trousers, Ed. V. Price & Co.. 2,078 
Our Foreman,’’ for men’s and boys’ coats 
vests, and trousers, Ed. V. Price & Co OTT 
‘Our Manager,"’ for men’s and boys’ coats, 
vests, and trousers, Ed. V. Price & Co 2,076 
‘This Wheel Grinds Every Day,’’ for men’s 
and boys’ coats, vests, and trousers, Ex 
y. Price & Co...... gs ugdicvns 2,080 
‘We Furnish the Capital,’’ for men’s and 
boys’ coats, vests, and trousers, E¢ Vv 
Price & Co ie hndabed 60 2,079 
A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issaed since 1863, will be furnished from 
this office for 10 cents, provided the name and 
number of the patent desired and the date be 
given Address Munn & Co., 361 Broadway, New 
York 


For prices will surpriac 


WRITE TO- 


“PA you. State size wanted. 
New York Safety Heycle Tires — Airless 
Never ~* puncture, Used by Police and 

are Pest Money back on all goods if dissatisfied on receipt of goods 
. KASNE set Tire Dealer in United Sia es. 152 Church Street, New York City 





You OUGHT TO KNOW 


cal articles from on 
and the general read oer its NOW." 
TECE HNIC AL Liver | ATU RE, 


an Index to the rest. 
two Dollars per year $1 sae” Cents per co 


that by subseribing to ** Technical Literature" 
you get the best articles of the entire technica! 
fosp contenant into one monthly magazine. It i« 
Revie est of the must important techni 
most instructive periodical for engineers 


das, New Yerk 


“Tr he 


St. Paal Bui, 





1 
| 
LET US BE YOUR FACTORY 

We estimate on anything you want made to order. 
STAMPINGS, MODELS, EXPERT WORK 

We publish “The Silent Partner,” a brainy little 
magazine, full of 200d thougbts. Sample free. Write us. 


THE GLOBE _ MACHINE ANP STAMPING ©. 
970 Hamilton St., Cleveland, 0. 








--* ese 
Corliss En Apes, J prowers 
and poresere, Machinery. TH /TER 

MFG 809 Clinton St., Milwaubee” Wis. | 


8tod H. P. 


$49 


Bare 






ittle Siant 


Reliable, Reversible, Two Cyote, 
Two and Three Port. Guaranteed 
for one year. simple and easy to 
operate. Our Free Catalog A3 ts 

worth your having 
send 10 cents in stamps for our 
book entitled “ Ignition, Vapurize- 
tion, Installation and Operation 

Gasvline Motor. 

Mick. 


UNITED MFG. CO., + «+ Detroit, 





MODELS & i* EXPERIMENTAL WORK. | 


nventions deveiuped. Special Machinery, | 
E. V. BAILLARD. 24 Frankfort Street. New York. 





Expert Manufacturers 
Fine Jobbing Work 


228-229 South Street, New York 












MOD INVENTIONS PERFE 
SE ihe), me ielel at 
BR ELS ) 193 SOCLARK 51 GHICE 


MODELS oa eS Tove wate: 


Fine, A te w * ° | 
fared. Sane congas oe i, laity. M.P. Schell, 
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GYMNASTIC AND ATHLETIC GOODS 





For Home, Gytbnasium and Play Grounds. Send for 
catalogue ‘and estimate. Jaceb Willig Manufac- | 
varer, Gn Milwaukee Ave., Chicago. Batabiisved 1800. | 


BOILERS aeainé?5Q 


ee ate 














WE L L DRILLING 


Over 70 sizes and styles, for drilling either deep «1 
shallow wells in any Kind of soil or rock. Mounted 
on wheels or on sills, With engines or horse powers 
Strong, simple and durable. Any mechanic can 
Operate them easily, Send for catalog 

WILLIAMS BROS.,, Ithaca, ™. Y. 


The Smith Mixer 








The Perfect 
Mixer o ‘ 
Thoroughly mixes Con 
crete in less time than any 
other machine made. Over 
2,500 in use, made in #ix 
sizes, The most efficient 


mixing device known. Send 
for Catalog and Facta, 


Contractors Supply & E. Co., Old Colony Building, Chicago 


PRICES RIGHT 
ONS I 


COMPAR 


ys Chemical Analyses 
Industrial products examined and working 
formulas provided, processes improved, cous- 

sel and expert evidence. Kraay of orea of ores, ners, =aer 


and fuels, etc., etc. Inventors assisted 
Hotabliahed 1 1882. Monadnock Csberatory. Chicago. 











how to Make a 100-mile Wireless Celegraph Outfit 





descriptions. 

The design and construction of a 1oo-mile 
wireless telegraph set is described in Scren- 
TIFIC AMERICAN SUPPLEMENT 1605. 

The location and erection of a 100-mile wire 
less telegraph station is described in Scien 
TIPIC AMERICAN SUPPLEMENT 1622. 

In SCIENTIFIC AMERICAN SUPPLEMENT 1623 
the installation and adjustment of a 1co-mile 
wireless telegraph station is fully explained, 


wireless telegraph instruments. 
Single numbers will be mailed for 
Order from your newsdealer, or from 








In the following ScrENTIFIC AMERICAN SUPPLEMENTS, 
expert, Mr, A. Frederick Collins, describes clearly and simply, without the aid of mathematics, 
the construction of a too-mile wireless telegraph outfit. 


These six articles constitute a splendid treatise on the construction, operation and theory of 
The complete set will be mailed to any address for 60 cents. 


MUNN @ CO., 361 Broadway, New York, N. Y. 


the well-known wircless teiegraph 


Complete drawings accompany his 


The adjustment and tuning of a too-mile 
wireless telegraph outfit is discussed in Scrmn- 
TIFIC AMERICAN SUPPLEMENT 1624, 

The theory and action of a 1oo-mile wireless- 
telegraph outfit is explained in ScirmwTiric 
AMERICAN SUPPLEMENT 1625, 

The management and op: ration of ship and 

shore stations is clearly set forth in ScrewTtFic 
AMERICAN SUPPLEMENT 1628 


10 cents 
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Rubber Pump Valves 


For Cold and Hot Water, Oils, Acids, 
High Pressure Mine Service and for 
every pumping requirement. *& #* #* 
Mechanical Rubber Goods of every description 
of unsurpassed. qualities, including BELTING, 
HOSE PACKINGS, Gaskets, Mats and 
Matting, Tubings, Springs, Interlocking 
Tiling, Emery Wheels and MOULDED and 
CUT SPECIALTIES for any mechanical 
and commercial device. BH SF SS 
NEW YORK BELTING & 
PACKING COMPANY, Ltd. 
913 & 93 Chambers Street, New York 


~ varieties at lowest prices. Best Railroad 


rack and Wagon or Btock Seales made 
Aloe MA useful articles, inc luding Safes, 
Sewing Machines, Bicycles, Tools, etc. Save 


: mey ‘late Pen CHICAGO BCALE Co., Chicago, Ll 
TRY !T YOURSELF FOR 10 DAYS 
epee T DEPOSIT 






ro it and nev questions aske 
"3 1) Tor ‘Dupitc ‘ater ort lt of 
a 






orsed b 
ndividuals "100 copies 
pen written and 50 ceples from type 
itten orlyinal (lear, Clean, Perfeet. 
plete Duplicator, cap size 
(prints ®&x18 In.) * 85 Net 
ae 83.1.4 per cent. tr Is Mie 
Fellx TU. le Duplicator e,, 
Pause Hetidiag, 111 John *treet, New York 








Look at the cpsctato at any of the principal rac ing courses, or 
games, ov sports — the Lest people carr 


Bausch & Lomb-Zeiss 


Stereo binoculars 
.. good dealers self them. A very interesting booklet sent 


» request 
Pause h & Lomb Optical Company, Rochester, N. Y. 
New York Boston Washington Chicago San Francisco 





OLDS | 


ENGINES 


“Best by Every Test” 


U.S. Gov't Report 





For 25 years the 

taudard { vy ( Government We 

+ but 5) euntues feom 5 te oR P for all sorts of 
: stationary and farm power Send for catalogue 


: OLDS GAS POWER CO. 
; 4 938 Seager Street Lansing. wich. 


sahshahehheetheh thetthehaneenaaateniahaa 


In fact you can have it free! 
rhis cut represenis our new Tool 
Catateogue No. 22. It is cloth 
= vound and contains 00 pages all 
S about Teols. Full descriptions 
and thousands of illustrations 
Sent post-paid on receipt of $1.00 
whieh ts refunded on your first 
= purchase from us of $10.00 or over 


i MONTGOMERY & CO. | 
S §=s- 105 Fulton St., N. Y. City 











esetastean? 
Eveglasses 


ares oputuily where our lamps 
Ore use: 

Portabte, I00-candl« power and 
} ogee: ® safe, white, power 
al, steady light with 






jor 


in over 400 ye 


ae nw 






se 


m 











NO STROPPIN 





Yj automatic machinery. 


to the novice or the experienced in 














The 


“Gillette Blade 


On the face of it the “GILLETTE” Blade looks good—and 


feels good on the face, too. 


LOOKS GOOD because it is the only new idea in razor blades 
vars, is theoretically and mechanically perfect, 


sharpened, honed, and 
never-varying, 


made 
4 stropped by 


FEELS GOUD because it 
is pe ct in a practical way 
that makes shaving a delight 


oo shaving. No pulling, no*” 
ratching, no cuts with even the 
nost hard and wiry beard. 


WITH THE ‘‘GILLETTE’ 


Ry hygienic conditions at home or abroad, 
= light shave by a slight turn of the handle, _ad- 
justing the blade which is always in position. 
When Gillette Blades become dull, throw 


away— 


> 


No blades exchanged or resharpened. 


is $5.00 everywhere. 


Cutlery, and Hardware Dealers. 

Ask for the‘‘GILLETTE”’ and 
dur booklet. Refuse all substitutes, 
and write us to-day for our special 30 
day free trial offer. 


207 Times Building, 
New York City 


=. ie wes MSE, S 


Gillette Safety 


G..NO HONING. 


Scientific American 





’ you can shave under cleanly, 
and have a close or a 


10 Brand New Double-Edged 
“GILLETTE” Blades, 50 cents 


4 
‘The price of the “GILLETTE” set 


Gillette Sales Company 





Aucust 17, 1907. 













being 



















Sold by the leading Jewelry, Drug, 4 nee 

















































Seems a 


fact. The 


only one 


Jeweler’s. 


$7750 


Accurate 
Chronograph’ Pl 


**Stop-Watch’”’ 


made anywhere that is 
will pay you to fully investigate them at your 





low price yet is a 
» New York Standard 
is the lowest priced 
made 


Fully 


Guaranteed. 






one; 
in America, and the only one 





New York Standard Watch Co., 401 Communipaw Ave., Jersey City, N. J. 


is the 


It 














t 








LGEKIN 


LUFKIN RULE eo 


TAPES AND RULES 
ARE THE BEST. 


or sale errr. Send tor 
talog No. 16. 


Saginaw, Mich., U.S.A 
New York and London. 














No odor, dirt, grease or 

smoke 
Every lamp warranted 
per week. 

AGENTS WANTED 
BVERTWHERE, 
The BEST LIGHT CO. 

Owners of Original 


Patents. 
87 EK, Sth St. Canton, 0, 







Coste 2c 















| 












is YOUR IGNITION RIGHT? 


» of ignition “yet de 





c reer. 
ing "the battery on 





By this methed you can 
have at your command an ine xhaustt 
ble source of carrent fe er starting, | rao 
“ mg and reserve. Specify this outfit 

em yeur agtomobile, motor boat or sia 
Wte wday for Bulletin BI 





Neeary engine. 
‘The Daytan Blecwiteal Mty. Co., 98 St. Clair Street, Dayton, Ohio 














Non-absorbent 


i Swimming Jacket 


vegetable 


fibre, covered with special 


waterproof material. 
not water-log. 
pounds live weight. 
prepaid mail, 


will 


Will float 400 
Sample 
90 Cents. 
CHICAGO FLAG @ DECORATING CO. 

2 to 10 Fulton Market, Chicago 





WIRELESS TELEGRAPHY 


New Reflecting Lantern for showing Opaque Objects on ae, saree. 
Dept. 6, 


Laboratories. 
| Vuttits. * Photoseript ° 
WILL 1A MS BR 


OWN & 


the new method of titlhng negatives. Send for 
EARLE, 918 Chestuat Street, 


New Photo-Ei 
Philadelphia, 


Outfits for class room and experimental work 
complete sending and receiving stations. Per- 
fect working, low in 7. New 
Bpestzoscopes for Co 


Direct Vision 
leges and Iron ne Stee! 
nliarging 


Pa. 





Your Own ELECTRIC ‘Sici tee. ae 


ard at 
residences, launches, “vac races, etc, 
terial money can bu 


presen < or iy 


ace, summer homes, 


0 i} 
deta inchs uded; very beet ma- 


so simple no e 


Ev 
ht ail ihe th ti me wilh our SSrone Battery Outiits. “4 
w 
‘or Been nes used rive plaee at beware 


inted matter op ry" ndred utfits address 
bet Pa te PT 


HARTFORD. CONN 








Rupee Bolts 





CATALOG AND SAMPLES ON REQUEST 
Ster Expansion Bolt Co., Trask Ave. & 24 St., Bayonne, N, J, 


T= Jf AMBERT 


“ Friction- 
yer.” 











Model “H” 


The Famous “Friction Drive” Ga 


IS INDORSED AND REOCOM- 
MENDED BY AMERIOCA’S 
GREATEST MECHANICAL 
EXPERTS. WRITE FOR OUR 
ART CATALOGUE “Ss.” 


The Buckeye Manufacturing Co. 
Anderson, Ind., U.S. A. 


Members American Motor Car Mfrs. Association. pe 














COLD. GALVANIZING. 


AMERI C AN PR( 


AMPLES NFORW 






CE SS. NO ROYALTIES 
A Y PLICATION 


N I c K E L 
Electro- Plating 
Apparatus and 
Hanson & VanWinkle 
Co, 
Newark. S.J. 


28 & 30S. Canal St. 
Chicago, 











BURNS’ Adjustable Telephone Holder and 

Send us $3.75 to cover cost of Bracket 
and transportation ¢ chore res, and we will 
send you one of these brackets, If for 


Extensible Bracket 








money. 
meat, free, bafietin No, 138¥. 
our complete 


Ree 













American Eleetrie Telephone Co., 6400 to 6600 State St., Chicago 














No other bullet expands 
so perfectly on flesh. That 
dail insures it: 

One shot tears a deep woun 
which ills at once. aioe» 

If you use Hoxie Bullets for 
big game, you'll come back 
with the game, not a story. 

A 30 Cal. Hoxie will kill any 
game in America, saving you rifle 
be men eree to oe game, 

most successful s 

are enthusiastic about Sues 
Ash your dealer, or write direct. 
Ain instructive booklet for your 
’ name and address. 


OXIE AMMUNITION CO. 
soa Marquette Bidg., Chicago, Ill 





Would You “Make the Round 
Trip’ Without Uncertainty? 
Investigate the 
Hildreth 
Marine Motors 
We are ready to 


“SHOW YOU” 


Send for valuable facts 
about Marine Motors 


THE HILDRETH MPG. CO. 
108 Sheridan, Lansing, Mich., U.S.A. 









The K-W Magneto 


For jump spark only. Just the 
thing for your Automobile and 
Motor Boat. Does away with all 
batteries. Will start the engine 
easily. Price, $35.00. 


THE K-W IGNITION CO. 
27 Power Ave., Cleveland, O. 


Ty er 














15 te 1 South Clinton Street, 

















